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'A REVISION OF THE GENUS SCIARA OF THE FAMILY 
MYCETOPHILID,® (Diptera) 

By F. PetteV; Curncll Uiiiv^ rsity. 

In working over the Cornell University collection of spec- 
imens of Sciara, family jMycctophilidm, thirty-one new species 
collected in the United States wen? discovered. Consequently 
■ii was thought advisable to revise Dr. Johannsen’s Sciara key, 
found in the Maine Agricultural Kx]). Sta. Bull. Xo. 200, 
Part IV, pp. 117-12o. The work was done under Dr. 

' Joliannsen’s direction. 

Dr. Johannsen, in his classification of the species of the 
t;eniis Sciara, has divided them into two main groups, those 
whose wings have setose media and cubitus and those whose 
wings have no seta? on these veins. Other scientists, in their 
- (lescri])tion of new species of Sciara, have frequently overlooked 
this important structural character. In an effort to call ma'c 
t'anieular attention to this feature and to avoid the possibility 
rif neglecting it in the future descriptions, a new genus is pro- 
posed for those species having no setm on the media and cubitus. 
Since the type species of the genus Sciara, ilwmcc L. (Syst. Nat. 
Hd. XU, IT 97G.39 (Tipula) 1767), has subsequently been 
found to have setose media and cubitus, those species having 
this character are left in the genus Sciara. 

About half of those species of the male sex under the new 
genus have a hypopygium with one or two clusters of seta? at 
the base on the median ventral line. No males of the genus 
Sciara as above restricted exhibit this character. Although this 
structure should not be overlooked in the description of a 
species, it would be inadvisable to make use of it as a generic 
character, since it cannot be designated in females. 
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The larvae of all those species observed, under the eenus 
Sciara as above restricted, i. e., those species possessing atose 
media and cubitus, have the habit of migrating in a chain-like 
line. None of the observed larvae of the Neosciara snecies 
exhibit this feature. 


Neosciara new genus. 

This genus includes species which would formerly have 
been placed under the genus Sciara, but which are now lilaced 
under the above genus because they lack setae on the cnhiuis 
and media. 

• Face short; palpi 4-jointcd, the first very short and nut 
always differentiated from the second; antennae 2 \)\\[> 14 
jointed; 3 ocelli, the laterals remote from the eye margin. 
Thorax moderately arched. Legs slender, tarsal cla\\> not 
toothed. Wings microscopically setulose, not hairy; cnintus 
and media with no sette. 

Type: Sciara coprophila Lintncr. 

TAIU.K OF NORTH AMKRK'AN SFKCIFS OF THE REVISED GEM S Sl iura 

AND OF Xeo<iciara, 

a, (pTius SdAKA, Costa, railius. modia except sometimes the pclC;, 
cutiiius of the winpo-A distinctly thcjiigh s]>arsely setose. 

*1). Large .southern sjteeies, 0 mm, or more in length; males iindesenC- 

cingula! a Kir . 

i)b. Medium or .small .sp< i i(rs. 

e. Ri ends noticeablv proximad of the fork of M. 

'M. Petiole oi eulhtus one-eighth as long as the basal section of M. i I'-e 21!^ ; 

ei.asper (Fig, lOOj; X. V taV.'/.; 

dll. Petiole of cuhdtus .scant half or inure than half as long as tr- • a-r;! 
section of M. 

e. Chisjjcr with at krist (;n(‘ stout apical spine, 
f. Clasper with a single stout siiinc; costa produced two-lli a o'-j 
dislanee from the tip of K^ to Mi (Fig. 220); elaspiT (lb- bib: 

^ Cal di.r i'O. 

ff. Clasper (Fig. Ij with scM'ral stouLapieal spines and one in'r-. ' ■(> 
incut sui)a])ieal .spine; costa wodueed less than two-tliii' - 
distance from the tip of Rf, to Mj. (Fig. 32). ... 1. forcc[ >?■ 
ce. Clasper with no sioni apiea! .spines, 

f. The perpendicular distance from the crest of the arc of Mi o ^ p- ' - 
Rfcj greater than the piTpcndicular distance from the ti]j < ' 

Ml (Fig. 33). Petiole of cubitus longer than the base ' 
C1a.«:prr (Fig. 2) ,2. muliiRcUfer - ■ ■ gs 

* 1'his tal)le is ba.sed largely on male characters, only a few well defined ■ 'd 
represented by females alone are included; cingulata is placed under both . iw- 
.since it is not certain whetlier tlie cubitus and media liave setne or not. I-; ’ ‘ 
length is meant the distance from the humeral cross vein to the tip of th' ■•■iT- 
measured parallel to the longitudinal axis. 

The figures and descriptions of tliosc species not designated as new r ■' ‘ - 
found in the Maine Agr. Exp. Sta. Bull. 200, part I\L 

All the types and some paratypes of the new species are to be foun<' ' 
Cornell University collection. 
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fl‘. 'J'he perpendicular distance from the crest of the arc of Mi to that of 
Rs less than the perpendicular distance from the tip of R, to mI 
g. Petiole of cubitus less than three-fourths the length of the base 
of media; costa produced at least two-thirds the distance between 
the tips of Re and Mi (Fig. 34), Clasper (Fig. 3), 

3. cylindrifa n. sp. 

gg. Petiole of cubitus more than three-fourths the length of the 
base of media; costa not produced two-thirds the di.stance 
between the tips of Rs and Mi. 

h. Wing wide at base, snbeo.sta exceptionally long and almost 
reaching the costa, base of Rg evanescent; sebc or slender 
.spines at tip of clasper larger than the seta' along the inner 
margin; tip of Rg ends proximad of tip of Ml> (Fig. 35). Clasper 

(Fig, 4). (See figures in this paper) 4. con^regata Job. 

lih. Wing normal at base; sul^osta normal; base of Rg distinct; 
seta at apex of clasper not larger than those along its inner 
margin; tip of Rg en<ls slightly disiad of rip of Mj (Fig. 3G). 

Clasper (Fig. 5) ^ 5. psitlacus n. sp. 

ce Ri emLs about opposite or distad of the base of th<' fr»rk of M ; .species 2.5 m*m 
or more in length. 

d. Petiole of cubitus over one-half as long as the Ixasal section of M, 

1 -. Ri ends about opposite the forking of M. i Pig. 221) fulilis Joh. 

ee. R] ends distad of the forking of M. (pig. 2 ()()) ahdila joh. 

tid. Prtiole of cultiilus less than one-founh as long as iIk- liasal seciii.in of M. 
0 . Humeri , pleura in part and hy|)opygimri iPig. 103} more or Ic.-s vollow; 

knob f>f halieres dark ochroh.ihis l.ocw. 

re. Tliorax and abdomen black. 

!'. (.da.'^per with two distinct dusters nf si-nu. sjjiiu's. one ajncal. tl)e 

other su})apieal (I'ig. 101) sciophiln Luew. 

11. Clasper of different structure, 
g. Halieres and coxie yellow. 

h. Clasper with a feu’, alioul 5 su.i r. ,ual r'tout sidnes ale>ng the 

inner margin (Fig. 131',! /ePeVb Joh. 

hi). C.'lasper i.Fig, (.1) with many. o\(r 12 :'Ubf.'i..'Ual. raUK-r slender 
spines along the inn('r margin. Wing \Fig- 37', 

b. habiiis var. 

gg, Kuol,)s (k haltercs and coxa’ fuscou>. (Fig- d-Sk Clasper 

(Fig. 7) 7. 'Jobinu n. sjj. 

‘ aaius XK()sei.\K.\. Media and culdtus without sutw, 
barge semthern species. (I mm. or more m length: males undescribed. 

' . R] eriils distad of ilie I'ase of tlie fork ek M: wings lilaeki.sli H'ig. 2 !•'<). 

pica Riibsaamen 

‘‘■'S Ri end.s about opposite the base of the bmk oi M . . . .ciugulata Riibsaamen 
'■ Medium or .small sjxade.s. 

Ri ends distad, or n])i)osite.(not mon* titan one-teiuh of wing lengtli pro.xi- 
madj of the base of the fork of i\l, and ba.^e oi Rg at (.t pn '.ximat! of a 
point midway between the humeral cr(/ssv( in and the '.ip uf Ki. 
d. Thorax yellowish to rufous, coXuT an-i lenuira dmll yellow, 
e. Cla.speis large, triangular, no terminal stout .spme. Ik.'tiu]e oi eulduis 
less rhan one-half as long as the basal sect ton ot media i !• ig. 1111. 

fiiliicaudii Felt 

>‘e. Clasper (Fig. 8) cylindrical, with one simit a]»ical spme. Petiole 


ot cubitus more than one-htdf as long as ihi’ bastil sect inn i.k media. 

Wing (Fig. 39) j'aici'a n. sp. 

'kl. Thorax dusky. 

c. Rg ends iiroximad of the tip of M-g halieres dark, 
f. Clasper with 2 median lobes (Fig. 109): eosta produced abuut one- 
half way from lip of R, to Mi Iridcnhiia Rubsaamom 


fl:. Clasper without median lolies; costa produced, distinctly over half 
way from tip of Rg to Mi. 
g- Clasper with 2 or 3 stout apical spino.'. 
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h. Hypopygniin with 2 dusters of seta?, 1 on each side of t):i mid. 
ventral line, no long slender seta on the inner margin il.e 
clasper (Fig. 9). Costa produced not over two-thirds ti . 
from the tip of Rg to the tip of Mi (Fig. 40). . .9. /eWid-.'sp 
hh. Hypopygium with no cluster of seta? on each side of tl . 

ventral line, at least one long slender seta on the inner v:.,;r.hi) 
of the clasper {Fig. 10). Costa produced over two-tliirh^ 
distance from the tip of Rg to the tip of Mi (Fig. 41: 

10. joffrei sp 

gg. Clasper with no stout apical spines nnwd'! [oh. 

ee. Rs ends opposite or distad of the tip of M 2 . 

f. Ri ends distad of the forking of M; Inaltcres dark. 

g. Clasper with a rnesal process. Rg ends noticeably distad >.f tlic 
tip of Mo. 

h. Mesal i.irocc.ss of claspers robust (Fig. lOG m); wing (Phg. L’'2.b. 

dux [oh. 

hh. Mesal process of claspers slender (Fig. 107 m); wing (Fig. iCll). 

imiUniK Joh. 

gg. Clasper (Fig. 11) with no mesal process. Rg ends aboui 

the Lip of Mo (Fig. 42) 11. quadrispifiosa n. sr-. 

ff. Rt ends about opposite tlie forking of M, 

g. .Vpical tooth of clasper placed near the mesal margin uf the 
apex. (Fig. 11.3); Species under 2.3 mm. Halteres dusky yellow, 

■ ■ I'nrions Job. 

gg. Apical tooth of clasper placed at apex (Fig. 10<S) or tooth waniH:'!' 
(Fig. 123). 

h. Haha're.s blackish; hind coxa? and legs brownish; (dap)crs 
without apical tooth (Fig. 123); wing (Fig. 232). 

jucnudn joh. 

]ih. Halteres and coxa? yellowish; clasper witli distinct ci'lcal 
tooth (Fig. lOS). 

i. IJalteres and coxae yellowish. Clasper with no subatA'a! 
spines. 

j. Petiole of culutus about .6 as long as the basal scct;'‘:i of 

M. (Fig. 227) pro!iJk(} I’cli. 

jj. Petiole of culhtus o\'cr .8 as long as the basal section M. 

k. Wing veins heavily shaded (Fig. 228). . . .prolifica var. a 

kk. Wing veins not shaded prolifica va'. o. 

li. Halteres fuscous. Coxtc dull lirown. Clasper (Fig. IS ;i. tij 
with several subapical stoat spines. Wing (Ihg. 49’. 

18. conglomerala n. >\>- 

ec. Ri ends at least onc-sixteenth of the tving length proximad of the forking 
of M; the base of Rg is distad of the mui point between the huno.ral 
cross vein and the tips of Ri. 

d. Fulvous mesonotum, abdomen more dusky; or reddish species, 

e. Dusky red species, female 4 mm. long, halteres wlrltc; male not 

described sylvestrii Kk Ha 

ec. Fulvous mesonotum, abdomen more dusky, length 2 mm. or less, 

f. Clasper without strong spines at apex, 

g. Tip of Rg ends far remote from apex of w'ing at a point on die 
costa about opposite the mid point of branch Mi (Fig. 229). 
Clasper with several rather slender spines on the inner maryui 

proximad of the mid point (Fig. 110) melka joh. 

gg. Tip of Rs ends rather remote from apex of wing, but at a poim on 
the costa distad of the mid point of the branch of Mi. Cla>ger 
(Fig. 12) with about 5 stout spines and one longer, more slon'ler 
spine at the middle of the inner margin. Wing (Fig. 43). 

12. Inleola n. p)- 

ff, Clasper with one or more apical spines. 

g. Ml less than .8 as long as the petiole of the media . trilici Cociuil'ott 
gg. Ml at least .9 as long as the petiole of the media. 
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h, Hypopygium with a median ventral lobe at base finely setose 
clasper with single stout apical spine. (Fig. ]3. a b) Wine 

.. (Pig- 44) n. sp. 

hh. Hypopygium with no median ventral lobe at base clasper 
with more than one apical spine (Fig. 265). ’ 


Black or fuscous species. 


ocellaris Comstock 


Clasper with a mesal articulated process (Fig. 112)' R^, ends far 

remote from apex of wing. (Fig. 230) '..hastata Joh. 

Clasper without mcsal articulated process, 

f. Hypopygium near its base with one or two patches of setai on or bv 
the side of the median ventral line, 

g. Hypopygium with one patch of setai on the median ventral line 
near its base. 


h, Clasper (Fig. 14, a, b) concave at apex, with at lea.st two stout 
long s]hnes, and over eight smaller spine.s on the margin of 

^the eoncnviiy. Wing (Fig. 45) 14, peluiui n, sp. 

hh. Clasper of different form ami sirucUire. 
i. Clasper with a terminal tooth, 
j. Clasper blunt at apex. (Fig. 15. a, b). Wing (Fig. 46). 

15. i^randis n. sp. 

jj. Clasper tapering at apex and with several prcmiinent sub- 
apical spines. 

k. Hypopygium with no more than 10 setie on tlic basal 
mi'dian Ventral line. 


I. Costa extemls alxml half the distance lu/tween the 

lips of Rg and Mi. 

m. Wing of normal proportions (Fig. 47). Median 
ventral lobe of hypopygium distinei (Fig. 16, a, b). 

16. Irijalii n, sp. 

mm. WingnarriAV (Fig. 240). Median ventral lobe (>f 
hy]K.jpygium indistinct. Clas])er (Fig. 120). 

salk'tQ juJt. 

II. Costa exiends about two-thirds the distance Ixdwcen 

the ti]js ut Fs and Mi. d'ig, \ .. piiuri.u'ia Felt, 

kk. Hy];opygium with; more than 25 .<ota- on t he 1 '.'isal median 
\’entral line, 

I. Abdomen variable dark oclua-tius, palpi yc llr/w. anterior 

veins dark oehreous luu'tiscia Felt. 

II. Abdomen x'ariablc d.ark btfiwn. paljn brown, anterior 

v<-in.s nc'arly Idack Felt. 

n. Clasper wit-hout a terminal looUi d'ig. 123); the hyiK'i‘ygium 
with the sc'uc of the ventral mciiKm patch arraTigcd in a 
traijsvcrsi' line flbg. 123a ). I laltorcs Idm.-k. juri(nda }oh. 
gg. Hv]J 0 pygium witli 2 patches of seue, one c.n each' side uf’th.e 
median ventral line, 

h._ Clasper with subaitical stout spines, tlie proximal one longest. 

i. Clasper (Fig. 17 aMi) with 6 or more sul'apieal stout .spines, 

tile most proximal one l,)eing long<T tlian the others. Costa 
produeed less than one-half the distanee between the li])S of 
Rs ‘tnd Ml (Fig, 4S) 17. polychaeia n. sp. 

ii. (.'laspers (Fig. IS, a, b) with 3 or 4 subapical stout spines. 

Costa produced at least one-halt the distance between the 
tips of Rg and Mi (Fig. 49) 18. ioufilomcrala ii. sp. 

hh. Clasper (Fig. 12S) with no subapical stout spines. Costa 
produced over one-half the distance lietween the tips of 
Ri and Ml, Cu petiole at least half length of base of M 

(Fig, 247) scita Joh. 

ff. Hypopygium without a tuft of .sol® cn the median ventral line near 
the base, or if feeble tuft is present then petiole of cubitus is not 
under ,6 us long as the basal section of media. 
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g. Claspers with 4 or .5 largo R\iboqual tooth or spines, 

h. Distance from point on the costa opposite the base of iq 

the tip of Ri less than the distance from the tip of ^ 

point on the costa opposite the forking of the media. 

i. Costa extends at least one-half the distance between iIh' Pik 

of Rs and Ml. 

j. Clasper (Fig. 119) with one stout spine separate froin the 
other 4 stout spines (Fig. 239) . . spinata n. sp. (sp. 24 ii.ih.) 
jj. Clasper with spines ec|uidistant (Fig. 114). Wing (Fig.’234), 

naefa loh, 

ii. Costa extends less than one-half the distance between tj!.: tips 

of Rf, and Ml (Fig. 50). Clasper has no separate stout spine 

(Fig. 19) 10. ovata n. sp. 

hh. Distance from point on the costa opposite the base of R^ to the 
tip of Ri greater than the distance from the tip of Rj to a 
point on the costa opposite the forking of the media. Wing 

(Fig. 233). Clasper (Fig. 113) muiua Job, 

gg. Claspers of different structure. 

h. Petiole of cubitus short, less than one-half as long as basal 
section of M. 

i. Rs ends distad of M 2 : costa produced about one-half of di.stnnce 

from Rg to Mi. Mesonotum highly polished, 

j. Halteres and coxa? bright yellow. ( = Joh). 

johannseni Krd. 

jj. Halteres fuscous, (Figs. 217, 200) aciuosa joh. 

ii. Costa produced over one-half distance from Rs to Mi; it not, 

then Rs ends proximad of tip of M 2 , 
j. Clasper with 3 stout or several not stout apical teetli or 
spines. 

k. Clasper with about 3 stout apical spines. 

I. Distance from a point on the costa opposite the base of 

Rs to the tip of Ri much less than the distance from 
the tip of Ri to a point on the costa opposite the 
forking of media. 

m . Rb ends on the costa opposite a point on Mj proximad 
of the midpoint of Mi. 

n. Costa extends less than onc-half the distance 
between the tips of Rg and Mi (Fig. 207), 

ciicumeris Joh. 

nn. Costa extends a little more than one-half (he 
distance between the lips of Rg and Mi (Fig. 1141 ), 
fatiguns Joh. 

mm. Rg ends on the co.sta opposite a point on Mi slightly 
distad of the midpoint of Mi. Costa extends less 
than onc-half the distance between the tips of 
Rb and Mi (Fig. 51). Clasper (Fig. 20). 

20. trifurca n. 

II. Distance from a point on the costa opposite the base of 

Rs to the tip of Ri slightly greater than the distance 
from the tip of Ri to a point on the costa oppo.sitc 
the forking of media (Fig. 52b Clasper (Fig. 21’. 

21. pilaia II. -V- 

kk. Clasper with more than three spines all of which are. 
slender and not conspicuously distinguished from (he 

setae of the clasper coprophila Lml. 

jj. Clasper without any or with only a single prominent ap'-ni! 
or subapical tooth. 

k. Ri ends about opposite or only slightly proximad of (he 
forking of M. (Fig. 255). Knob of halteres and coxre 

brownish. Clasper (Fig. 115) Joh. var 

kk. Ri ends considerably proximad of the forking of M. 
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I, Clasper globular or siibglobiilar. 

m. Thorax subopaque, not very shiny, 

n. Clasper with a single stout spine, subapical in 
position, lotigispina n. sp. (Fig. JIG). 

(Sp. 27 Joh.) 

nn. Clasper with no stout spines (Fig. 22). Wing 

(Fig. 53) ^ 22. ericia n. sp. 

mm. Thorax very shiny. Clasper subglobular. (Ing. 
123) luifens Joh. 

II. Clasper not globular or subglobular. 

m. Clasper with a stout apical or stout subapical spine, 
n. Clasper with several subapical, slender, rather 
long spines (Fig. 131). ends about oppo.site 
the tip of M-> (Fig. 250). Mesonotum highly 

polished acuta Joh. 

nn. Clasper with no subapical, slender, long spines. 
Rs ends considerably proximad of the tip of M-. 
(Fig. 54). 

o. vStout spine subapical (Fig. (IT). (Sec plate, 
this key). Media forks distad of tip of Cu-j: 
Ra almost straight, only slightly curved at 
tip and usually distant from Mi. . . liartii Joh. 
00 . Stout spine apical (Fig- 23). 

p. Cu petiole less than half the length of the base 
of M. Distance from point (m (‘osia oi)po- 
site the base of Rs to the tip of Ri greater 
than the distance from the tip of Ri to a 
point on costa opposite the forking of jVL 
branches of M consiilerably diverging. 
Wing (Pig. 54). Clasper (Fig. 23). 

23. penna. n. sp. 
pp. Cu ])ctiolc at least half the length ot base of 
M. Distance from point on costa op])ositc 
the base of Rs to the lip of Ki not greater 
than distance from tip of Ri to a point on 
costa oi»i>osito the forking of M. Branches 
of 1\1 onlv slightly diverging. Wmg (Fig. 
5G). Clasper (Fig. 25). ..25. hamata n. 
mni. Clasoer with no stout apical or subapi('al spine. 
Hallcres luteous. Wing (Fig. GI). Clasper (Fig. 30). 

30. perjecla ii. sp. 

hh. Petiole of cubitus at least halt as long as the b.asnl section ol M- 

i. Rs ends proximad of .85 of th(‘ length of the wing. 

j. Clasper witli 2 strong apical spines (Fig. 118.). \\ing veins 
strongly defined (Fig. 23S,). Thorax shining black. 

pant IS joh. 

jj. Clasper and wing of different structure. 

k. Costa produced less than two-thirds of distance Irom 
RstoM,. . ^ , 

I. Clasper with one or more stout apical spm(‘S. 

m. Wmg narrow (Fig. 240). Clasper with one stout 
apical spine; hy))opygium'with an indistinct basal 
cluster of seta- on the mid-ventral lini- (Fig. 120). 

sativae joh. 

mm. Wmg wider (Fig. 2G7). Clasper with 3 apical 
spines; hvpopygium with no trace ot basal cluster 
of seta on the mid-ventral line (Fig. 2G1)._ 

cucumerts Joh. 

II. Clamper with no stout apical spines, with one long 

slender subapical seta. (Fig. 24), W mg (big. oo). 

2b n. sp. 
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ii. 


kk. Costa produced over two- thirds from Ra to MJ . 

I, Clamper with two apical teeth (Fig. 121), lAiiok of 

cubitus about three-fourths as long as basiii soc-iion 
of M. Hind tarsus shorter than the tibia. 

ap.M 

II. Cla.sper with a median process {Fig. 122). It iinlc of 

the cubitus about half as long as the basal S". ;i.,no!' 
(Fig. 242). Hind tarsus and tibia suiiouoi " 

ncipln Ui lob 

Rs ends distad of .85 of wing length, 

j. Claspor with one prominent terminal or subtcrminal .pino 
or tooth, or if several teeth are present, one is e. .fopin,;. 
ously larger than the others, 

k. Costa produced about one-half way from Rg to 
j. Halteres bright ycdlow. Claspcrs (Fig. 12') , Win" 
(Fig. 243). Rs ends distad of the tip of M., 

( = 7tiorirans Job . ) johofinsrvi Ptvb 
11. Halteres fuscous. Rg ends opposite or proxim,': i .,f o... 
tip of Mi. 

ni. Rg ends about opposite the ti]) of M^; Wing ; I'-", .'17:, 

Mesonotuin higlily polished ac/ei.-.'; [..b. 

nun. R..S ends considerably proxiinad of the tip M- 
(Fig. 56). Mesonotum shiny. ClaspxT i-' ::. 2.‘i . 

25. hcDUuUi . 

kk. Costa produced o\'cr half way from Rg to M]. 

I. Costa produced o\'cr thrce-foiirtlis way from IC o-M 

(Fig. 244'). Halteres yellow. Claspers ()'•". L'l) . 

^.sp:.7}r. 

II. Ccisia produced le.ss than .7 from Rg to Mi. 

tn. Ri endff over one-fifth of wing length pO'xi;;;..! ■ 
the forking of the media (Fig, 245). ll:!;-...n.' 

dark, Clasper (Fig. 127) J' ’s 

mm. 1\| end;, consideraidy less than ojir-fifthi v. ;;. 
k ngih jiroxiniail of the finking of M, 

n. Ap(x or near iho ap<-x of elasiter wiih a inr’ .r : 
.'pmes of whieli oiu- is sranewhat 1,'irger o*' 
than the others. 


oo, I laheres dark, ('I.'isjkt (h'ig. I4(].i. 

(JHula s. 

nil. Spine of aptex of clasper distinetly diffi 'T:.';:: 

from the aiiieal sette or from tluise near d ■ ■ ; ■ 

o. Hafieres yellow. Clasiier with no 

spines liifferentiated from tlte seta - ‘ 
elasper. 

p. C'osta produced le.ss than five-eighths of ilie W os;' 
from Rg to Mi. 

Cj. Hind tibia a litth' sliorter than the o ip.o. 

Wing (Fig. 216) rffth/e- ' 

qq, niiul lilda and tarsus subequal in lei.uir 
varians.^ ar. 

pp. Costa jiroducetl over two-thirds of ib 

from Rg to Ml various, \ .r:. 

00. Knob'S of haUt res fuscous. _ . 

p. Clasper (Fig. 20) with several long - 

suliapieal spines, a little longer ths:, i:a' 
stout apicfd spine, The rlistance tv ’ ; r' 

tip of Ri to the point on the costa o; ; 
the, forking of A1 is greater than the dp 
between the tips of AH and \U> (Fig. 5. . 

26 . Jelins'V- 
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pp. Claspcr (Fig. 27) with no long subapical 
spines. The distance between the tij) of 
Ri and the point on the costa opposite 
the forking of M is not greater than the 
distance between the tilts of Mi and Mj. 
Wing. (Fig. a8)....27. niacroptern n, sp. 
Clasper with two or more prominent apical teeth, sjiines. or 
with strong sc tic. 

k. Clasper with two or tliree apical or snl.)apica1 spines. 
Knobs of halteres V.)lack or Itrown. 

I. Black species 3 mm. in length, with blackish U'gs. 

Clasper subglohose (Fig. 12S) scita Joh. 

II. Smaller species with fuscous yellowish legs. Claspers 

more slender, 

m. Spines of claspcr unusually short (Fig. 121)). The 
di.stancc from the tip of Ri to the point on the costa 
opposite the forking of M is greater tlian the 
distance between the tips of Mi and kb. 

fumida Joh. 

mm. Spines of clas])er not unusually sliort. The distance 
from the tip of Ri to the ]>oini on the c»K>ta op]josite 
the forking of M is le.ss llian ibc distance between 
the ti|.is of M] and M-:. 

n. Clasper (Fig, 130) with three or b-ur slender 
subequal spmcs, two or iliree lU'ar the apex, 
the other near the a]):cal third, all on tlic inner 
margin, Petiole of cunivus til’out as long as nr 
longer than the b.ase of media )Fig. 211)!. _ 

Irivlnlh Joh. 

nn. Clasper (Fig, 2S:i with, tlirce ratlaa stijut suberiual 
spines, all clustered at tlti' a]K'.\. Petiole nf 
cubitus much shorter tlian tile i'ase of media 

I Pier. oOl LN. nihlriiitilis n. <\). 

kk. ('lasjiiT v,-it!i hve or more a]ucal .'iml su) -.aiiic.'il seue ur 


:-])me<. 

1. Apex el <-laspcr Wllo :ax er ylgot : 

■pino.. 

<ue of v.!]ich is 

set at an angle to t’ne oPser-. 

d-:g. 

IhdteVeS 

yeliew. Wing il'ig. 2a2o.. 


.rmpiilirni jtdi. 

11. A[iex of elaso; r witli s]atu:> ‘U ^-t 
<]i;qar.ee frcini eaeii olitiT. 

j. <.i| 

nuil in ^i/c and 

m, Ciaqser with- ab-eut six .-''O'l’.t 

M.iiq.’ 

eU'-us subi'qual 

spines (Fig. 29). Wing iPig 

DO-. 

sfxd -nnita m S]i. 


mm. Clasper with no coiispicuon- i 

ir St 0.1 

t opines. _ 

11 . M'j distinctly shorter Pian 

lellgtl 

1 o-f iietiolc. i.jf 

iiK'dia. Coxa‘ yeri(a\i di. 

(Fig. 

133 1. 



'vprophila Lint. 


Mn about crmal in length tn tile pelade ol media. 
Coxrc brown or Idack. W^rig iFig. 02). C laspcr 
(Fig. 31). ((.\'mparc caWfO'ei la.nl. ' 

culdariii vtir. 
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SCIARA, 

1. Sciara forceps n. sp. 

Male: Length, LG mm. Head black, shiny; palpi and M'ajje oi 
antennae luteous, antenna?, broken. Thorax; mesonotum shitn-. black; 
humeri and pleura of prothorax luteous; metanotum and pb-unc of 
meso and metathorax fuscous. Abdomen dark fuscous with ])usterior 
third of the abdominal segments and venter luteous; hyi)ii!Aymm 
light brown; clasper (Fig. 1) with several stout apical Sjoint-s. nnc 
slightly stouter than the rest, and one very prominent large, subapical 
spine, giving the clasper a bifurcated appearance. Cox® and femora 
luteous, trochanters black, tibiae and tarsi fuscous. Wings (Fig. ;}2) 
hyaline; media and cubitus setose; base of Rs noticeably distad of the 
midpoint between the humeral cross vein and the tip of R); R, ends 
noticeably proximad of the forking of media; petiole of cubitus dis- 
tinctly longer than the base of media; costa extends over lialf tht- 
distance between the tips of Rg and Mi; Rs ends distad of ,s,) the 
length of the wing and slightly proximad of the tip of M.. Haltcres; 
pedicel luteous, knobs darker. 

This species is closely related to dives, but may be distin- 
guished from the latter by the characters of the clasper, the 
color of the body and the fact that the petiole of the media 
is setose. 

Described from 1 male collected May 3, 4, 1910, at Palaika. 
Florida, by J. C. Bradley. Type No. 207. 

2. Sciara multisetlfera n. sp. 

Male; Length, 2.N mm. Head piceous to black; antenna- of dnf'ii 
specimen half as' long as body, piceous to black. Thorax, alKknitii 
piceous to black, the posterior margins of the second, third and iourih 
abdominal segments grayish. Angles of humeri dull luteous. Aj.'i'^'aT 
ages, including palpi, haltcres, legs and hypopygium fuscous, llv]/.'- 
pygium; clasper (Fig. 2) witli many^ set® shorter than the numerous 
slender spines along the inner margin. Wings (Fig. 33) smoky brnwn; 
media branches setose; base of R, noticeably distad of the mia!.)oini 
between tlie humeral cross vein aiid the tip of Ri; Ri ends proxiniad o. 
the forking of media; petiole of cubitus distinctly longer than the 
of media; costa extends about half the distance between the 
Rs and M,; R, ends far distad of .8o the length of the wing and oisukI 
of the tip of M 2 . 

This species differs from cylindrica, its near relative. b\ 
having many more setae on the clasper, all of which are slnorter 
than those on the inner margin. 

Described from 3 males, collected in South Arizona, - 
1902, by F. H. Snow. Type No. 208. Two allotypes. 



Revision of the Genus Set a r a 


I'lis] 


:{ 2 !) 


3. Sciara cylindrica n. sp. 

yiulv: Length, 1.5 mm. Head shiny black; antenna,! almost black; 
•rilpi [ilnatst black. Thorax shiny black. Abdomen and hy))opygium 
■■Imost i'lack. Hypopygium; clasper (Fig. 3) as wide at the apex as 
'It tlie middle, setm longer than the about 8 rather slender spines of 

inner margin. Coxae dull luteous, femora, tibim and tarsi fuscous, 
ivin^'s 'Fig- di) hyaline, media and cubitus setose; base of R, slightly 
dinad <'t’ the midpoint between the humeral cross vein and the ti]; of 
Rc Ri ends proximad of the forking of media; petiole of cubitus 
evanescent, apparently less than half the length of the base of media; 
oosla extends about two-thirds the distance between the tips of 
ami Mi: Rs ends distad of .85 the length of the wing, and sliglitly 
riroximad of the tip of M 2 . Halteres luteous with dark knob. 

This species may be distinguished from its near relatives, 
coHiire^ata, psittacus, and cylindrica by the form of the claspcr 
and by the petiole of cubitus being shorter than the base of 
media. 

Described from 1 male, collected May 15-19, 1907, at 
Felton. St. Cruz Mts., Cab, by J. C. Bradley, Type No. 209. 

4. Sciara congregata Joh. 

Psyche. Vol. XXI. June 1914, \o. d, pp. 9;^, %. 

Male: Length, 2 mm. Head black; antennae fuscous, short (nl)oiit 
:\v()-thirds as long as wing from humeral cross vein), joints not twice 
a- long as wide; palpi fuscous. Mesonotum subshining blackish; 
>cutL'llinn, metanotum and pleura subopaque, brownish black. Abdomen 
>til)()]:iaciue. brownish black. Hypopygium brownish black; no median 
ventral setiferous lobe; claspers resemble those of jucunday hut apical 
M’la.' are stouter. Legs brown, the tarsi darker; hincl tibia about as long 
as the ])etiole of the media of the wing; apical third of tibiae slightly 
Iroadened; hind tarsus about .8 as long as the tiba, hind metatarsus 
dightly (i\'er .7 as long as the following 4 joints. Mhngs (Fig. 3.>) smoky; 
vciiis dark brown, forks of media and apical part o1 lorks of aibitus 
wtose; R, ends one-third as far proximad of the forking of media as 
die ti]! rii R^ is distad of this ])oint; basal section of R, very faint but 
'0 evidently distad of the midpoint between the humeral cross vein and 
’die ii].i <4 Rp petiole of cubitus slightly longer than tlie basal section 
'd M; media petiole is indistinct; costa ])rodu('ed half of tlie distance 
between the lips of R 9 and My R^ ends distad of .85 the length of the 
Mng^and slightly proximad of the tip of M^- Halteres dark. 

Female; Length, 2.5 mm. Like the male in coloring and stnacture, 
differirig in having slightly shorter antenna?, these being less than 
nne-liaj; as long as the wing, wdth intermediate joints but little longer 
than the basal section of Rs and the petiole of media a little more 
distinm. The lamella? of the ovdpositor are only slightly longer than 
Mde, 

Type in Dr. Johannsen’s collection, Cornell University, 
laratypes in the collection of the Arkansas Exp. Station. 
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5. Sciara psittacus n. sp. 

Male: Length, L9 min. Head fuscous; antennae fuscous, sc'"... 
lutcous; palpi fuscous. Thorax fulvous. Abdomen fuscous vc;‘- 
posterior margin of each segment and the whole of the venter 
Hypopygium fulvous, clasper (Fig. 5) distinctly narrower at upex t!v,- 
the middle, with the comparatively few seht? on the surface Fngcrthar 
the numerous slender spines along the inner margin. Coxa.' and fcav.r'. 
lutcous, trochanters black; tibiae and tarsi fuscous. Wings Tig, :ii; 
hyaline; media and cubitus setose; the petiole of media e\’ancscciii 
very faint; base of Rg considerably distad of the midpoint bciwvcn ;;;■ 
humeral cross vein and the tip of Ri; Ri ends considerably pn ixiiuail , ; 
the forking of media; petiole of cubitus about as long as ih.e have; 
media, costa extends about half the distance between the tips (O' Iha--;: 
Mi; Rs ends dwtad of .S,') tlie length of the wing and about ojpnsitc'.;;, 
tip of Ms- Halteres luteous. 

Described froiri 1 male collected in Maine, Aug. 21, iDlhbv 
C. P. Alexander. Type No. 210. 

(!. Sciara habilis var. 

Male: Length. 2.4 mm. Head Idack; antenna' fuscous wiili li;;'.. 
fulvous scape; pialpi fuscous. Thorax subshining, black, covered wit';., 
fine, whitish powder. Abdomen and h_\'i)opygium almost 1)laek. llv;. - 
pygium; clasper (Fig. (i) narrower at apex than middle, the sO:i 
long or longer than the numerous rather short spines along the i:r'v 
margin. Coxte and femora luteous; trochanters black, tilke raid 
fuscous. Wings (Fig. 27) hyaline; media and cubitus sc'tose: l-rn . 
Rs about at the midpoint between tlie humeral cross vein and Ti .■ 
of Ri; Ri ends slightly distad of the forking of media; ])etiole * o. 
less than one-fourth the length of tlie bas(' of media; costa eca...' 
two-thirds the distance between the tips of R^ and kb; Ra ' ' 

of .N.7 the length of the wing and very slightly proximad of ire v.?' 
Ms. Halteres luteous. 

This variety differs from Sciara habilis, by having more sd:'- 
equal spines along the inner marghi, and by the fact titt 
kahilis is larger. 

Described from one male, collected at Clayton, Ga.. Na} 
18-2(), 1911. Type No. 211. 

7. Sciara globosa n. sp. 

Male: Length, 2,2 mm. Head Idack, shiny; autennai fuscous v.Wi. 
the two basal segments fulvous; palpi iuscous. Thorax shinv. iLsv 
fuscous with angles of humeri fulvous, Abdomen dark fuscoiw. va|-- 
posterior third of each segment black. Hypopygium dark insetAi-' 
clasper (Fig. 7) subglobose, with about (1 stout subapical si)i!irs iAi.’ 
rounded by short setsc. CoXtC, femora, tibia' and tarsi fusce‘.>s. ir ' 
chanters black. Wings (Fig, 38) smoky brown; media and 
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ixisc of Rs about at the mid-|.)oiul l:)etA\'etri the humeral cross 
!iie tip of Ri; Ri ends distad of the forking of media; iieliole 
' •'ui)'ini.- less than onc-fourth the length of the base of media; costa 
‘.A'ejp' :ilK,)ut two-thirds the distance between the tips of and Mp 
IN nih- distad of .So the length of the wing and slightly proximad of the 
•I'lV.f M:. Halteres fuscous. 

Thi> species is similar to both hahilis and serrosa, but differs 
both by having a subglobosc clasper, and by having dark 
c,ix;e and halteres. 

Described from 1 male, collected at Muir Woods, Cah, 
Auc. dO, 1008, by J. C. Bradley, Type No. 212. 


NEOSCIARA. 

(New genus.) 

S, Neosciara falcata u. s|>. 

Male: Length, 2.d mm. Head Idack; antemue: flaggeUtm black, 
luteous; palpi lutcous. d'horax; mesonoturn and metanotum 
iidv.ms. not shinv, pleura fuscous. Abdomen fuscous. Hypo]jygium 
■nwii. with a l^asal median \amiral lobe (Ihg, S. b) on which an' about 

lionninent spines arranged in 2 rather indistinct rows; clasper 
Fix. a) with an apical Sjhne and no subapical S])incs. Legs: coxie 
femora lutcous; Iroehanlers, tibia' and tarsi fuscous. Wings 
Fi.c. o'.t! hyaline; media and cubitus without scUe; base of R, ;ii the 
:;:id-iioint between the humeral cross vein and the li]) of Ri, Rj ends 
Figgly mot more than one-tenth the wing length! jiroximad of the base 
■'filix fork of AI; petiole of culiilus over half the length ot the Iiase 
airdia; costa extends over half the distance lictween the li]>s ol R^ 

: •'-■i Mj; R, ends distad of .8o the lenglli of the wing ami about opposite 
A' ‘ i; > < 'f A 1. H alteres lul eous. 

This species is related to Julvicaiida but is easily separated 
Tom the latter by the structure of the clasper and the longer 
I'Cliole of cubitus. 

Described from one male, collceled at Auburn dale, Mass., 
April, 1916. Type No. 213. 

9, Neosciara fochi n. sp. 

. Molm Length, 2.5 rnin. Head black; antenme missing: paliu 
pnsieg. Thorax shiny, black. Abdomen fuscous to Idack. Hy])o])>gium 
luscoas. with 2 clusters of prominent spines at the base, one on eaxdi 
Me ol the mid ventral line (Fig. 9b); clasper (Fig. 9a) with 2 api^M 
>iout splines and no subapical spines. Legs fuscous to blaclo W inp 
'%• Fi) smoky; media and cubitus without set.m; base of Ks at the 
niid-puint between the humeral cross vein and the tip of Rp Ri ends 
'^‘Miihs (not more than one-tenth of the wing length) proximad ol the 
Wing of M; petiole of cubitus a little longer than the base of media; 
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costa extends a little over half the distance between the tips of ^ 
Mp Ry ends slightly distad of .85 the length of the wing, niitj 
ahl}' proximad of the tip of Haltcres fuscous. 

Described from 1 male, collected near Leander, AVyomin'^ 
August, by Roy Moodie, at an elevation of 5,000 to s. [)(){) 
Type No. 214. 


10. Neosciara joffrei n. sp. 

Male; Length, 2.5 mm. Head dull, black; antenna' fusoius, ow 
half the length of the body; palpi fuscous, Thorax shining fiark 
fuscous. Hypopygium with no median ventral lobe at base, uisirnb. 
clas])er (Fig. 10) conical, with 2 apical subequal stout spines and i sii:- 
apical longer more slender spine, Legs fuscous. Wings d-'ig. j; 
hyaline: media and aibitus without seta?; base of at thr inidpn:;-.; 
between humenis and the Up of Rg Ri ends about opposite \h h.rki:;: 
of media; petiole of cubitus over half the length of the base nioi:;;: 
costa extends over two-thirds the distance between the ti])s ni R. 

Mi; Rs ends slightly distad of .85 the length of the wing and j'rii.xin:-: 
of the tip of 1\L, Halteres fuscous. 

This species is similar [o fochu but differs in structure ar i 
shape of the clasper, the shorter petiole of cubitus, aii'l tb 
longer costa. 

Described from one male, collected at North Mi.. !b.. 
June 7. Ty]3e No. 215. 

1 1 . Neosciara quadrispinosa n. sp, 

Male; Length, 2.() mm. Head shin\-, blac'k; antcniue jjiceiv-. 
half the lengtli of the body; palpi piccous. Thorax shiny, piee-'is' ‘. 
black. Abdomen piceous, the anterior half of the intenncdi.t’.e 'X. 
ments brown. Hypo])ygiuni brown, with no median ventnii Th-,' 
the base; clasper (Fig. 11) circular, with 1 long conspicia'ia "cc 
spines at the a])ex, no subapical spines. Coxax femora and til>ia- 'lUr-ov 
tarsi fuscous. Wings (Fig. 42) 'smoky; media and cubitus v.:u:'.v 
setce; 1)ase of Rs at the mid-point between the humeral cross 
the tij) of Ri; ends distad of the forking of media; petiole oi .ahiir' 
less than half the length of the base of media; costa extends ' 
two-thirds the distance between the tips of and Mp R, em: 
of .S5 tlic length of the wing and about opposite the tip of M-. 1 ' 'ur v 
knobs fuscous, pedicels luteous. 

This species differs from dux and imitans, by having H" 
rncsal process on the clasper and by having Rg end op]X)s^ e 
tip of M-j. 

Described from one male collected at North Adams, 
March 20. Type No. 21(). 
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12. Neosciara luteola sp. 

Length, 1.5 mm. Head luteous; antennae about as long as 
iKdv. hw'ous with scape luteous; segments at least twice as long as 
wide; jjalpi luteous. Thorax luteous, shining. Abdomen; dorsum 
brownish with posterior margin of each segment luteous; venter 
luteous Hypopygium luteous, with no median ventral lobe' at base; 
claspor (Fig. 12) with 5 or (> subapical stout spines and one more slender 
slightly longer spine, one or two of the most proximad spines [loints more 
ttjihalad than the rest, several very small settc proximad of tlie stout 
spines. Legs luteous, trochanters black. “Wings (Fig. 13) liyaline; 
nu'(li:t and cubitus without setce; base of slightly distad of the mid- 
poini between the humeral cross \'ein and tire tip of Rw R, t-nds 
pm.ximad of the forking of media; petiole of cubitus less than halt the 
k'ngtb (if the base of the media; costa extends a little over half the 
■lisianre between the tips of R, and Mp R^ ends slightly tiroximad of 

ihr length of the wdng and ]troximacl of Mo. Halteres luterms. 

Tins species is closely related to meJIea, but differs in the 
>iri!eiiire of the clasper and the color of the bodv. 

De-cribed from 2 males collected at Black Rock, Rabun 
r,a.. May 20 -23, 1011. Type No. 217, and one ])arary])e. 

13. Neosciara lobosa n. s]). 

•Mak'; Length, 1,.") mm. Head fuscous, not shinv; ankiuKe with 
uwon- flagellum and fuK'ous seajje; fulvous. Thorax -nli- 

'rnning. fulvous, with a hiroad median dorsal indistinct fusemis line on 

nicMinotum. Alidomen fuscous. Hypo])ygium fuscous, at liasi' with 
a nkuian ventral lobe co\'ered with minute sette (Fig. Lib); e;as])cr 
L;g. b'i;i) Avith a large ipiical sjhne and no subai)ical spini':s Legs: 
ecu 'Uicoiis, trochanters fuscous, libiie hilvous. tarsi fuseou>. Wings 
I'bs d; In'alinc; media and cubitus without sene; l>ase of distad of 
nx' nad-jiriint between the humerus and the tip of Rn Ri ends dis- 
‘nr.ciiy iiroximad of the forking of media; petiole of cubitus half 
tik; ivipgth of the base of media; costa extends a little ove;* half the ilis- 
-ar.v iHUAveen the tiixs of R, and Mn R^ ends distad of .k) tlu- k-ngih 
til', wing and about o])posite the ti]) of M.>. ILdteres; kimbs fuscous, 
k luteous. 

! 'US species differs from ocelloris by having a median 
^'^'ti'u'al lobe on the hypopygium. and a clasper with only om* 
spine, 

F-'Cscribed from one male, collected at Carbonate, Coltimbiti 
British Columbia, July 7-12, 190S, by J. C. Bradley, at 
ttn :m itude of 2,600 feet, Type No. 218. 
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14. Neosciara petaini n. sp. 

Male; Length, l.hn'iin. Plead black, somewhat shining; .'iiteivicj- 
fuscous, about two-thirds the length of the bod^g segments of fia- vHur 
at least twice as long as wide, distal segments more than twice ,'•> lr.na 
as wide; palpi fulvous. Thorax fuscous, somewhat shining. A 1 men 
fuscous. Hyj)oi)ygium ftiscous, with a cluster of about KJ bn..;i(l sei;p 
much larger than the surrounding setec fFig. 14b) at base on iyf\ 
ventral line; clasper (Fig. lia) concave, at apex, with about 2 verv 
stout spines and at least 10 smaller spines on the margin of the o.r. 
cavity. Legs fulvous, tibite and tarsi darker. Wings (Fig. 45) l-vnlint; 
media and cubitus willi no setuy base of Rg distad of the inid-iKinr. 
l)ctwecn the humeral cross \-ein nnd tlie tip of Rp Ri proximad i.'fihti 
forking of M ; petiole of cubitus about as long as the basal section of M; 
costa extends a little over half the distance between the tips of R, and 
Mp Rs ends distad of .85 the length of the wing and about o])])Oviti- 
the tip of yU. Halteres fuscous. 

Described from one male collected in Maryland, Rlay 14. 
1909. Type No. 219. 

15. Neosciara grandis n. sp. 

Male: Length, 2 mm. Head black; anteniuc and palpi fusoni': 
antcniuc as long as head and thorax. Thorax black, shining; humeri 
angles fuscous. Abdomen dark fuscous, ])osterior margins of seginenii 
black. Ilypopvginm (Fig. 15b') dark fuscous, with a patch of al'niit 
() setec at the base on the median ventral line; clasper (Fig. loai ijiuin 
at apex with one stout apical spine and no distinct subapicnl spines 
Coxa' an<l femora fulvous, troclianlers 1:)lack, libire brown, tarsi fusoan. 
Wings (Pig. 4(>) h\alinc; media and cul:>itus without setay basi' '•( IL 
at about the midpoint between the humeral cross vein and the ti]) <'i lb: 
Ri ends proximad of the forking of M; petiole of cubitus not (luiu; liaii 
as long as the base of media; costa produced more than half tlu‘ 4i^- 
lanee between the tips of Rs and Mp R^ ends distad of .85 the Imigt’n 
of the wing and about op[)ositc the tij) of M‘j. Halteres fulvous. 

This species differs from trifolii and pauciseta by having no 
prominent subapical spines on the clasper. 

Described from one male, collected July 13, 1913, on Lost 
Mount, Cobb Co., Georgia. Type No. 220. 

IG. Neosciara trifolii n. sp. 

Male: Length, 1.2 mm. Head black; antennas fuscous, over wo- 
thirds the length of the body. Thorax; mesonotum piceous, shtny, 
pleurae fuscous. Abdomen black, intermediate segments with anterior 
two-thirds fuscous, hairs pale yellow; hypopygium brown, near its 
base with a small median ventral lobe (Fig. 16b) margined with atiout 
8 setae; clasper (Fig. 16a) with an apical tooth, and with about 4 "-njut, 
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.ubcqinl. scattered spines, and with one proximacl lonpaT. mnre slender 
vniiie the inner margin. Coxre and palpi hiteoiis; trochanters 
black: tilhic dull yellowish-brown; tarsi fuscous to blac'k: hind tibia 
and about equal in length. Wings (Fig. 17) hyaline; veins 

browTi. rather strongly marked; media and culmus without seta"; 
nPaoli- nt cubitus slightly less than half the length of the base of media; 
k, cirls at least one-sixteenth of the wing length ])roxima(l of the forking 

01 M; the base of R., distad of the mid-];oint between the. humeral 
eross vein and the tip of Rp yU_ ends distad of the termination of R,. 
Twill Ihdls, Moscow, Idaho. 

rcinale: Length, 1.5 mm. Colored like the male. Moscow, Idaho. 

This species is closely related to paiicisefa Felt,, from which 
it may be distinguished by the characters of the hypopygium 
and I lie more retracted position of the tip of R,, 

Described from 2 males reared by Professor Burrill, Oct. 27, 
hU(). and Oct. 3, 1917, and 10 females reared Oct. 27, 1916, 
from the heads of red clover, Moscow, Idaho. Type Xo. 221. 

17. Neosciara polychaeta n, sp. 

Male; Length, 1.2 mm. Head black; antenna' dark luseous, over 
nvo-diirds the length of the body, scape fulvous, palpi luteous. Thorax 
lilack sliining. Abdomen fuscous to black; hypopygium fuscous, with 

2 ].iaiclies of sehc at base (Fig. 17b), one on each side of the median 
veniral line; clasper (Fig, 17) with one large apical spine and about 
fi sr.haijical smaller but stout spines, the most proximal one being 
li'ipvr and more slender than the others. Coxie luteous, trochanters 
hlack, ieinora dull luteous, tibim brown, tarsi fuscous. Wings (Fig. 4^) 
iivair.ie; media and cubitus without setm; Ixise of R. far distad of the 
niid-p' lint between the tij) of Ri and rh(' humcTal cross vein; Ri ends 
rin'ianbly proximad of the forking of media: ].ieiiole of cubitus over 
nab. ;t> long as the base of media; costa produced less than half the 
Lsninrv lietween the tips of Rs and Mp Rs ends distad of .S5 the wing 
k'tigkii, and about opposite the tip of M^. Hallcrcs luteous. 

I'cm.ale: Length, 1.4 mm. Same as male, exce])t the antenme 
Miicii have a black scape and are no more tlian half tlic Icngtli of 
till' liodv. 

Described from 5 males and 1 female collected at Clayton, 
Georgia, May 18-26, 1911. Type No. 222. Four paratypes 
9nd one allotype. 

IS. Neosciara conglomerata n. sp, 

^Dle: Length, 1.8 mm. Head black; antenme black, not quite 
one-lialf the length of the body. Thorax black, dull, covered with a 
inc white powder. Abdomen fuscous, the postenor margin of each seg- 
luteous. Hypopygium fuscous, with 2 patches of seta; at the 
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base, one on each side of the median ventral line (Fig. 18bj, rlusi).. 
(Fig. f8a) with one large apical spine and about 3 subapical, .siiijcqual 
spines and one subapical long, slender spine proximal to the 
Coxtc dull brown, trochanters fuscous, femora and tibiae dull fttlvfius 
tarsi almost black. Wing (Fig. 49) hyaline; media and cubitus vdthom 
setae; base of Rg distad of the mid-point between the tip of Ri ;in(] tin- 
humeral cross vein; Ri ends proximad of the forking of media; petioh- 
of cubitus is a little over one-half as long as the base of media; costa 
produced more than one-half the distance between the tips of R,, .-md m'- 
Rs is about parallel with costa and ends distad of .So of the wing lenutii 
and about opposite the tennination of 1\I2. Halteres fuscous. 

Female : Length, 2.2 mm. Same as male except that in one spccimoi 
the venter is dull luteous in color. 

Described from 4 males and 4 females collected June 20-27, 
1907, at Blue Lake, Humboldt Co., Cal., by J. C. Bradley. 
Type No. 223. Three paraty^pes and 4 allotypes. 

19. Neosciara ovata n. sp. 

Male: Length, 1.1 mm. Head black, somewhat shining; aiitenra' 
fuscous, at least half the length of the body; palpi fuscous. Thorax 
fuscous to black, subshining. Abdomen fuscous, intermediate scgmeais 
dull luteous along the posterior margin. Ilypopygium fuscous, no clus- 
ter of setae at base on median ventral line; dasper (Fig. 19) oval will 
4 or o stout subequal spines near or at the apex. Legs dull fulvous. 
Wings (Fig. 50) hyaline; media and cubitus without setae; base of R, 
distad of the mid-point between the humems and the tip of Rp Ri cads 
considerably proximad of the forking of M; petiole of cubitus shorur 
than half the length of the base of ]\I; costa extends less than half the 
distance between the tips of Rs and Mp R^ ends slightly proximad of 
.85 the length of the wing and distinctly proximad of the tip of M;. 
Halteres fuscous. 

This species is closely related to spinata, but differs in the 
structure of the clasper and the shorter petiole of cubitus. 

Described from one male collected at Howser, Selkirk Mts.. 
British Columbia, June 22, 1905, by J. C. Bradley. Type 
No. 224. 


20. Neosciara trifurca n. sp. 

Male: Length, 1 mm. Head somewhat shining, black; anicniw 
fuscous, about as long as the body; palpi fuscous. Thorax somrwhii'^ 
shining, fuscous. Abdomen almost black. Hypopygium fuscous witf 
no cluster of setae at base on the mid- ventral line; clasper (Thg. di'i 
oval, with about 3 siibequal, apical stout spines and no sulyipseai 
spines, several small setae along the inner margin. Legs: coxae, 
and tibiae dull fulvous, trochanters black, tarsi fuscous. Wings {Fig- -iF 
hyaline, media and cubitus without setae; base of Rg distad of the mid- 
point between humerus and the tip of Rp Ri ends far proximad - - 6 h' 
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forkiiiK M; petiole of aibitus shorter than half the lenpnh of the base 
gf ^1;' I'osta extends less than half the distance between the tips of 
and Mi: ends slightly proximad of .So the lengtli of the wing and 

consideral)ly proximad of the tip of M-j. Hal teres fuscous. 

This species is near fatigans in the key, but differs by having 
fuscous halteres, a shorter costa and a shorter cubitus petiole. 

Described from one male, collected at Felton, St. Cruz Mts., 
Cal.. May 1.V19, 1907, by J. C. Bradley. Type No. 225. 

21. Neosciara pilata n. si). 

Male; Length, 1.4 mm. Head somewhat shining, black; anteniuc 
fusctiiis; palpi luteous. Thorax somewhat shining, almost black. 
Abdomen dark fuscous. Hvpopygium fuscous, witli no cluster of setcT 
on the mid-ventral line at base; clasper (Fig. 21) conical, with 3 apical 
stout >i)ines, no .subapical spines, and several small setm on the inner 
mnrpn. Legs; coxae and femora luteous, trochanters black, tibia; 
fuhnus: tarsi fuscous. Wings (Fig, 52; hyaline; media and cubitus 
withfuit setay base of Rg distad of the mid-point between hunicnis and 
tlic lij.) of Ri; Ri ends far proximad of the forking of M; petiole of 
culiitus a little less than half the Icngtli of tlic base of M; costa extends 
imtiv than half the distance between the tips of Rg and Mp ends 
(lislnd (jf .S.“) the length of the wing and slightly ])roxiinad of the ti]) 
of Ah:. Halteres; knobs fuscous, pedicels luteous. 

This species is very similar to ir if urea, but differs in size, in 
the longer costa and cubitus petiole, and in the position of Ri 
in ndation to that of Ms. 

Described from one male, collected at Felton, St, Cruz Alts., 
Cal.. May 15-19, ’07. by J. C. Bradley. Type No. 226. 

22. Neosciara ericia n. sp, 

-Mak': Length, 2.9 mm. Head black, somewhat shiny; antenme 
fuscnu>. about two-thirds the length of the body; palpi fuscous. Thorax 
Hscdus, somewhat shiny. Abdomen almost black. iry]) 0 ])vgium 
fusc'dus, witli no cluster of setm on the mid-ventral line at base; clasper 
(Mk- 22.) globose, with no stout spines. Legs: coxje ful\-oiis. femora 
‘'md tibia' brown, tarsi fuscous. Wings (Fig. 5:i) hyaline; cubitus and 
media with no setae; base of Rs distad of the mid-])oint between the 
humunis and the tip of Rp Ri imoximad of the forking of media; 
pctiolv of cubitus much less than half che length of the basal section of 
M; 0)>ta extends over two-thirds the distance between the tips oi R. 
and .\{|; R^ ends distad of .S5 the length of the wing, and about opposite 
die •:!; of Mo. Halteres fuscous, 

Mbs species is near longispi)ia in the key, but differs by 
haviug no stout spine on the clasper, and by having a shorter 
^'u!‘)uus petiole. 

Sk'seribed from one male collected at Brookline, Mass,, by 
M Johnson. Type No. 227. 



338 


Annals Entomological Society of America [\ - i 


23. Neosciara penna n. sp. 

Male; 1.1 mm. Head black, somewhat shiny; 

fuscous, over half the length of the body; palpi luteous, Tho]-;. ■ 
what, shining, almost black. Abdomen dark fuscous with 
margin of the intermediate segments dull luteous. Hypopy^iiin 
cous, with no cluster of setae on the mid-ventral line at the base: el'i^ner 
(Fig. 23) narrowly oval, with one apical stout spine and no sr.ij.'ibica' 
spines. Legs; coxae and femora luteous, trochanters black, li[>i;;.‘ anii 
tarsi fuscous. Wings (Fig. 54) hyaline; media and cubitus wv.hom 
setm; base of Rs distad of the mid-point bettveen the humcnis arj] tho 
tip of Ri; Ri ends considerably proximad of the forking of M; iieiioh- 
of cubitus shorter than half the length of the base of M; cnsia 
more than half the distance between the ti]3S of R^ and l\fi: IL ends 
slight!}' proximad of .85 the length of the wing and considerabh.- ].ii 7 !x- 
imad of Haltercs, knob fuscous, pedicel luteous. 

This species is near acuta in the key but differs from the 
latter by having no subapical spines on the clasper and by 
having end proximad of the tip of M 2 . Type No. 22S. 

Described from one male, collected at Blue Lake, Iliiml.ioldt 
Co., Cab, June 20 27, by J. C. Bradley. 

21. Neosciara pollicis n. sp. 

Male; Length. 1.4 mm. Head somewhat shiny, black; niiUnm. 
fuscous, about half the length of the bod}y palpi fuscous, 
somewhat shining, fuscous. Abdomen almost black. H v] >(>]■; 
fuscous, with no cluster of seta' on the mid-ventral line at base; ^ b-i'or 
(Fig. 24) longer than wide, with no stout spines, but with a suivsirio!’ 
long seta. Legs: coxa' and femora fulvous, trochanters black; rjbi 
and tarsi dull brown. Wings (Fig. 55) brownish; cubitus and niclit 
without seta; V)ase of Rs distad of the mid-point between the 
and the tip of Rp Ri ends proximad of the forking of M; pcirb' oi 
cubitus almosL as long as the base of media: costa extends a liib' 
half the distance between the tips of and Mi. R^ ends proxiirxid nt 
.85 the length of the "wing and noticeably^ proximad of the tip c’ ^b- 
Halteres dark fuscous. 

This species is near sativiE and may be distinguished from 
the latter especially by having a wider wing and by the clasper 
lacking spines. 

Described from one male collected in Arizona, August. 
Type No. 229. 

25. Neosciara hamata n. sp. 

Male: Length, 1.2 mm. Head shining, black; antennse fuscous: 
palpi fuscous. Thorax shiny, almost black. Abdomen almost i kick. 
Hypopygium almost black, with no cluster of setae on the mid-\ cntral 
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litje :.ii clasper (Fig. 2o) at least twice as long as wide, with one 
■‘.i-nv t.'‘ii'ai spine, and no subapical spines. Legs fuscous; the front 
Lvxai' uilvous. Wings (Fig. 50) hyaline; cubitus and media with no 
war: trsc' of Rs considerably distad of the mid-i)oint, between humerus 
irid d.c li]) of Ri; Ri ends far proximad of the forking of M ; petiole of 
cuiiitus a little longer than half the length of the base of media; c‘(.)sta 
,x;enii> aljout half the distance between the tips of R^, and M,; R, ends 
,ii<i;bl nf .85 the length of the wing, and noticeably jtroximad of the 
ly, (i[ M:. Halteres fuscous. 

Tibs species is near aciiwsa in the key, but differs es])ccially 
in the form of the clasper, which is longer, narrower and more 
blunt at the tip. 

Ikocribed from one male, collected by J. C. Bradley at 
Hiack Rock Mt., Georgia, at an altitude of 3, .300 feet. May 
• 2(1 2.3. toil. Type No. 230. 

2(), Neosciara felti n, sp. 

Male; Length, 1 mm. Head shiny black; antenme daik fuscous; 
ydijii hwe^ns. Thorax shiny black. Al)domen dark fusc'ous. ]T)-])u- 
cvgiuin fuscous, with m.) cluster of seta' on the midwentral line at base; 
dti-irr . Fig. 2(1) about twice as long as wide, with one ver\- stout apical 
;a:d alxjut .3 more slender subai)ical s])ines, the most proximad of 
■'.'hii/n longer and more slender than the others. Legs: eoxtc and 
itilvous to luteous, trochanters black, tibite and tarsi fuscous, 
hiite- Fig. ,57) hyaline; media and cubitus witliout seta'; base of Rs 
‘li^'.iid of the mid-txbnt between humems and the ti]) of R;: Ri ends 
sc ■'Vf'vnnad of the forking of M; petiole of cubitus (Awt half as ]i.)ng 
tlo' ix'.sal section of media; costa extends about two-thirds the 
'b'-aui V l.wlwccn the tips of R^ and Mo Rs ends iHstad of .No the length 
"■ '.■.ing and Ix'twcen the tips of R.. and Mg ends distad of .S.3 

-A' a-gih of the wing and about op])osite tlie ii|) of M^. Halteres 

De.o-ribed from one male collected at Itliaca, X Y., July 9, 
I'-'id. 'Fype No. 231. 


2i. Neosciara macroptera n. sp. 

Yaw: Length, 1.5 mm. Head somewhat shining, black, antenna'' 
fusoius' palpi fuscous. Thorax somewhat shiny, fuscous. Al)dnmcn 
amxc- Ijlack. Hypopygium fuscous, with no cluster of seta on the 
J^U'k'wiiiral line at base; clasper (Fig. 27) at least twice as long as wide, 
tuth apical spine and about 8 subequal much smaller sub- 

jjpjeai g tines on the inner margin. Legs; coxte fulvous, irochanters 
jLck, icmora, tibia?, and t.arsi fuscous. Wings (lug. 58) hyaline, with 
^‘1 u'p!' 1)11 the media and cubitus; base of Rs coitsiderably distad of the 
midy«,:.rit between humerus and the tip of Ro Ri ends iiroximad of the 
erki;;- (,f petiole of cubitus a little over half the length of the base 
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of media; costa extends a little over half the distance betweeii the ti 
of Rs and Mi; Rs ends slightly distad of .80 the length of the win-r 
distinctly proximad of the tip of M2. Halteres; knobs fusconsrped- 
icels luteous. 

This species differs from felti by having a clasper with no 
long subapical spines. 

Described from one male collected by J. C. Bradley at 
Felton, St. Cruz Mts,, Cal., May 15-19, at an elevation of 
300-500 feet. Type No. 232. 

28. Neosciara subtrivialis n. sp. 

Male: Length, 1.5 mm. Head somewhat shining, black; anienn;? 
fuscous, a little over half the length of the body; palpi fulvous. Thorax 
somewhat shiny, fuscous. Abdomen fuscous. Hypopygium fuscous, 
with no cluster of setae on the mid-ventral line at base; clasper (Fig. 2S) 
at least twice as long as wide, with about 3 stout apical spines, no sub- 
apical spines, and several minute subapical setas along the inner margin. 
Legs: coxm and femora dull fulvous, trochanters black, tibirc and tarsi 
fuscous. Wings (Fig. 59) hyaline, media and cubitus Avithout seto; 
base of Rs distad of the mid-point between humerus and the tip of R,: 
Ri ends far proximad of the forking of M ; petiole of cubitus about half 
as long as the basal section of M; costa extends about two-thirds the 
distance between the tips of Rs and Mi; Rs ends distad of ..so the 
length of the wing and slightly proximad of the tip of M2. Halteres; 
knobs fuscous, pedicels luteous. 

This species is near trivialis in the key, differing from the 
latter by having 3 stout apical spines on the clasper and a 
shorter cubitus petiole. 

Described from 2 males, collected at Berkeley, Cab. Oct. 
31, 1906, by J. C. Bradley. Type No. 233. One holotypc and 
one paratype. 

29. Neosciara sexdentata n. sp. 

Male: Length, 2 mm. Head black, not shining; antenna' hiso'U'. 
half the length of tlic body; ]>al])i luteous. Thorax not shiny, abnos 
black. Abdomen dark fuscous. Hypopygium fuscous, with ni.> Oustit 
of setae on the mid-ventral line at base; clasper (Fig. 29) about twice as 
long as wide at widest part, about (i apical stout spines and no sui 'liyicai 
spines, several minute subapical seta?. Legs: coxte fulvous; icniora 
tibiae and tarsi fuscous; trochanters black. Wings (Fig. 60) lyadnc. 
cubitus and media with no sette; base of Rs distad of the nnd-poiti^ 
between the humerus and the tip of Ri; Ri proximad of the fori.in.i; 
M; petiole of cubitus almost as long as the basal section of media: 
costa extends about half the distance between the tips of Rs ai'd Hi. 
Ra ends distad of .85 the length of the wing, and slightly proximad ot 
the tip of Ma. Halteres; knobs fuscous, pedicels luteous. 
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This species is near impatiens in the key, and differs from 
the latter by having no spine separated from the rest on the 
clasper, and a more retracted costa. 

Described from one male collected at Santa Paula, Cal. 
Tvpe No. 234. 

30. Neosciara perfecta n. sp. 

Male: Length, 1.8 mm. Head black, somewhat shiny; antennae 
fuscous, about half the length of the body, segments of flagellum not 
twice as long as wide except at tip; palpi fulvous. Thorax somewhat 
shining, fuscous. Abdomen fuscous. Hypopygiiim fuscous, with no 
cluster of setae on the mid-ventral line at the base; clasper (Fig. 30) 
with numerous comparatively short setae at the apex, and with no 
stout s[)ines. Legs fulvous, tibite and tarsi fuscous. Wings (Fig. (d) 
hvaline; cubitus and media without sette; base of distad of the 
niid-poiiit between the humeral cross vein and the tip of Ri; Ri ends 
proximad of the forking of M ; petiole of cubitus a little less than half 
the length of the basal section of M ; costa extends about two-thirds 
the distance between the tips of R., and Mp, R, ends distad of .S.") the 
len;tth of the wing, and proximad of the ti]) of Mo. Halteres luteous. 

This species is near coprophila in tlie key, but differs from 
the latter especially by^^ having a shorter cubitus petiole, yellow 
halteres, and shorter apical sette on the clasper. 

Described from one male specimen collected in ^Maryland, 
April 12, 1914. Type No. 235. 


New Species of Sciarids from South America. 

By F. \V. PKIIEY, Cornell Universily, X. ^ . 

Sciara paradoxa n. sp, 

Male; Lengtlv 2,8 nun. Head black; antenme and iialpi black. 
Thorax black, somewhat shining, with wdiitish ])owdcry covering. 
.\l)doineii lilack. Hvpopvgiuin black, with no cluster of seta’ on the 
mid-ventral lino at base; clasper (Fig. (>5) at least twice as long as wide, 
Mill (.MIC large and about 4 smaller but stout apical spines, and one 
buyer suba]hcal spine. Legs: coxa' black, k'lnora and tihke dark 
fusoais, tarsi black. Wings (Fig. (k!) smoky lirown, with riil)itus and 
media setose and second anal \eivi indicated by a. row of setie; liase 
IL at about the mid-point between tlu' humeral cross^ vein and tlie 
Ri; Ri ends opposite or slightly distad (k the forking of M; 
petiole of cubitus one-third of its length longer than the basal section 
H ; costa extends about one-third the distance between Rs and Mp 
IL ends considerably distad of .85 the lengtli of the wing, and slightly 
]JT">;;rnad of the tip of Mo. Halteres black. 
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This species possesses a structural character unkni .\n iq 
the writer in any other species of Sciara, i. e., a row i ‘ 
forming apparently a second anal vein. 

Described from 3 males collected at Valle de Papas. Ch.iiueia, 
Columbia, South America, March, 1912. Type No. 237. Two 
paratypes. Cornell University collection. 

Neosciara Columbia n. sp. 

Male: Lentrih, 1,2 min. Head black, dull ; antenna' riis('( a: ,,\vr 
half the lenj^nli of the body, segments of ilagellum twice as long ; - wie,,.; 
palpi fuscous, lliorax dull, fuscous. Abdomen fuscous n. iduk. 
Hypopygium fuscous, with 2 clusters of set.T no larger than d.; sur- 
rounding sctcT, one cluster on each side of the mid-ventral liiw ihi 
base (Fig. (Idb); clasper (Fig. ()3a) over twice as long as wide. v.;:rj un 
stout spines, and witli .about 2 suba|)ical long seta' on the inner iiuugir;, 
Legs fuscous: tibiae and tarsi darker than cox^e and femora. W’ing- 
(Fig. bti) sraokv brown; cubitus and media with no seta.'; l)asi R. 
distad of Tni(l-j)oint Ijctween tlic humeral cross vein and the li): -i [b: 
Ri ends ]}roxima<i of tlic forking of M; petiole of cubitus as long ii;o 
basal section oi M: costa extends at least two-thirds the dl.-Uina- 
between and Mi; R.* ends proximad of .kd the length of tit viag 
and far proximad of the ti]) of Mo. Halleres; knobs fuscous, pv l-'vT 
fuh'ous. 

Described .from 4 males collected at La Sierra, Colinr.inn. 
South America, March 1, 1912. Type No. 23S. Three i)araT. iW'. 
Cornell Universitv collection, 



191 ^ 


Revision of the Genus Sciani 


343 


EX P LA X A T 1 0 X 0 F P LA^l'E S X XX A X [ ) XXXI. 

1 to 31, inclusivt’. and Figures 03. Go and 07 an- from i anii-rn Ineida 
v:-:g' . much enlarged, each figure representing a clasurr of ;la- gmitalia '>f a 
I'igures 32 to 02 inchisive and Figures (id and 00 arr iftaUiS-iiiLrograplis oL 
wing <tf each species of male. 


dw 

Siiarn forceps n. sp. 

Fig, 33. 

Sciara niidliscli'rra n, >p. 

A 

Sciarn muKisetiJera n. sp. 

Fig. 3d. 

Sciara t ylindnca n, sja 

■iw 3, 

Sciara c^Iwdrica n. .sp. 

Fig. 35. 

Sciara cnwc^r, i[a!t! ii. >]>. 

de, 4, 

Sciara cotigre^ala [oh. 

Fig. 30. 

Sciara psiltacas n, sp. 

':e. A 

Sciara psittnens n. sp. 

Fig, 37. 

Sciara ha mi is \ .ar. 

F:e. m 

Sciara habilis var. 

lug. 3.x 

Sciara doix-sa r.. .-p. 

-ie. 7. 

Sciara ^lobosa n. sp. 

Fig. 31). 

Xcosciara fa'cala ii, s];. 

Ide. 

X CO sciara fakafo n. sp. 

Fig. dO. 

Scosciara fociu n. s\i. 


Xcosciara fochi n. sp. 

Fig.d], 

.\coschira jojirci n. >p. 

Idg. 111. 

Xtosciara joffrein. sp. 

Fig. 42. 

A re.';rz(z/'f7 ouadnspuiasa n, ^]J, 

Fie. 11. 

Xcosciara quadrispinosa n. .sp. 

Fig- 43. 

Xcosciara luSoia n. 

•ie. 12, 

AVoscazra luteola n. sp. 

Fig. dd. 

A rosiiara (ooosa n. su. 


a, b, Xcosciara lohosa n. sp. 

Fig. 43. 

A csociara pclaiiii n. s;.'. 

Fie. id. 

a. I), Xcosciara pdaini n. sp. 

Fig. 10. 

Xcosciara y^randis n. >]>. 

Fv- hi. 

a, b, Xcosciara '^randis n. sp, 

Fig. 47. 

X cosciara tnjolii n. .'i.i. 

’•da !0, 

a, b. Xcosciara Irifolii n. sp. 

Fig. IS. 

Scosciara pniychacla n. >]). 

'•'d'. 17. 

■a, b. Xcosciara polychaeia n,sp. 

Fig. 40. 

A'(’(')5('/t7Z'r; con"Jon>crali} r. 

Fa is 

a. i>. Xcosciara conyjomcrata 

Fig. 50. 

coscia*'a 'cala n. 


n. sp. 

Fig. .»!. 

Xcdsciara irifurca n. .'p. 

F-e Ml. 

Xcosciara ovata n. sp. 

Fig, 52. 

S cosmora pi:>}!a n. 

i' e. 20. 

Xcosciara Irifurca n. sp. 

Fig, 00. 

Xcosciara cncia n. --p. 

Fa- 21, 

.d eo.'fcifzra piiaia n. sp. 

Fig. 54. 

Xt 'isciara pmnoi 

i'o . 22. 

Xcosciara eric in n. sp. 

Fig. 55. 

Xcosi-itini pidia'is n. ^p. 

2.1. 

\cflsciara penna n. sjn 

Fig. 50, 

Xcosciara laima'a r. >p. 

i'ie 21 

i\cosciara poJIicis n. sp, 

Fig. ~)i . 

X(' 0 sci<!ra ji'i li i;. . p. 

Fa; 20. 

Xcosciara ha mala n. sp. 

Fig, 5S. 

Xcosciara nacropicra n. s].). 

Fa:. 20 . 

Xcosciara Jdfi n. sp. 

Fig. 5!\ 

Xcosciara siihlrrcialis n. s{.>. 


Xcosciara macroplera n. .sp. 

Fig. GO. 

Xcosciara scwiciilala n. s]n 

Fie 2s. 

Xcosciara subtrivialis n. sp. 

Fig. Gl. 

Xcosciara pcrjccia n. s]'. 

Fi:/ 211. 

Xcosciara sexdentata n. sp. 

Fig, G2. 

Xcosciara cafdana var, 

Fu!. ;;ii. 

Xcosciara perfecla n. sp. 

; Fig. 03. 

a. I), and Idg. 00. Aeo.vcztzm 

F:e. ;:i. 

Xcosciara cafdaria var. 


cohiiiihia n. sp. 


Sciara forceps n. sp. 

Fig.Gd, 

65. Sciara paradoxa n. ^p. 








the thoracic sclerites of the grasshopper 

DISSOSTEIRA CAROLINA* 

By G. C. Cramptox, Ph. J), 

Tlu're is perhaps no insect which is studied more frequently 
than ilic grasshopper, since the drawing of its structural details 
lias served as an introduction to entomology for “generations” 
(tt siudeiits; yet the parts of its thorax have been surprisingly 
misinterpreted in practically all text-books and other publica- 
tions in which it has been described. 

Since the incorrect figures and descriptions of the grass- 
hopper’s anatomy have been so widely copied in various text- 
books, (the figures by Packard, 1898, having received the 
widest acceptance) and other publications, it has seemed 
advisable to make a further study of the structural details of 
this insect, with a view to determining what interpretation of 
die parts is the correct one. For this purpose, the thoracic 
>Tnicturcs of DissostciYa Carolina, L., have been selected to 
ilUisirate the points to be considered in the following discussion, 
since this insect is as little modified as any of our common 
.grasshoppers, and is among the largest fand hence the most - 
easily examined) of the forms whose wide distribution makes 
them available to everyone for study. 

In order to avoid the distortion due to the shrinking of 
dried; material, only such specimens as have been preserved in 
akohd], or similar preserving fluids, have been used, and in 
examining them, it has proved more satisfactory to keep the 
s]:)ecimens immersed in a liquid medium (alcohol or waaterj and 
to illuminate the field of the binocular (which is the most 
>aiislactory microscope for dissection work) by means of a 
iiitrogcn-bulb lamp provided with a condenser. 

rR()THOR.\X. 

The prothorax is the onty thoracic segment which has 
remained freely mobile, the meso- and metathorax being rather 
eloscly united, although the line of demarcation between them 

^ ins paper is one of a series of contributions from the Entomological Labora- 
:he Massachusetts Agricultural College, dealing with the anatomy of the 
'-uper Vissosteira Carolina L. 
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IS clearly evident. The grasshopper group thus differ;, from 
the crickets and katydids, in which the union of the mesoi borax 
and metathorax is much less close, especially in the eternal 
region. 

The Neck Region. 

In front of the prothorax, of which it is a part, is a mem- 
branous neck region (Plate XXXII, Fig. 1, “vc”). called the 
eucervix or veracervix, by means of which the head is attaclied to 
the prothorax; and the membranous character of its integumem 
permits a greater freedom of movement to the head. Sinoo 
this membranous region might offer a more vulnerable i)oint 
of attack than the more heavily chitinized segments, it is ])ro- 
tected by the forward-projecting, anterior margin of the pro- 
notum, into which the head fits, as in a collar. 

Embedded in the more membranous walls of the neck 
region are several small plates called jugular sclerites. cervical 
sclerites, or cervicalia, which serve to strengthen the walls of ih' 
neck and to furnish points of articulation for the head. vSomo 
of them were also formed as points of attachment for certain 
muscles, since they offer a firmer support for muscle attach- 
ment than the more yielding membranous walls of the neck 
region. These sclcrites are homologous with the intersect- 
mental sclcrites occurring between the different thoracic 
ments in certain lower insects, and therefore arc not to be inter- 
preted as representing the labial segment, or the remains of a 
rudimentary segment between the head and prothorax isce 
Crampton, 1917). In the grasshoppers only the lateral and 
ventral cervical selerites are preserved. The anteriormost lateral 
cervical sclerite (Figs. 2 and 1, 'ded’) supports the head. The 
ventral one, Fig. 2, “p^’' is homologous with the so-enlled 
presternum of lower insects. 

The Pronoium. 

The pronotum is a large saddle-shaped or '‘siinboniiet- 
shaped” structure which extends over the greater portion of the 
dorsal and lateral regions of the prothorax, and projects 1 back- 
ward over the anterior portion of the segment behind it. Tlu' 
projecting posterior region of the pronotum is called the ‘dand 
process of the pronotum'' by systematists (Text figure 2, ‘ )- 

The two postero-lateral margins of the pronotum form an a iglf 
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,in 'A'hich the letters ''x” are contained in I'cxt figure 2). 
Wheiiier the angle containing the two letters “x" (Text figure 
2) is a right angle, or an acute angle, is a feature used in classi- 
fication. If the sides of the posterior region of the pronotum 
instead of making an angle, extend approximately straight 
across, the pronotum is spoken of as truncate posteriorly. Sim- 
ilarly, if the anterior margin is approximately straight, it is 
spoken of as truncate anteriorly. Whether the surface of the 
pronotum is smooth, granulated (powdery appearing), 7mnkled, 
rii^^osc or roughened with numerous tubercles, are other features 
of value in classification. 



1. Ventral view of proslernum of Rhornalcti. 

2, Dorsal view of upper purllon of pronotum ot Dissiisleiru . 

Fi". H. Vertical transver.se section through wall of ])roiit>tuir> uf Dissosleira. 


In the grasshopper Dissosteira, the pronotum is divided by 
a notch '"n” (Fig. 1) and an impressed line “su" extending 
downward from it, into a front and hind lobe. The dorsal 
ridge '‘me” (Fig. 1 and Text Figs. 1 and 2) extending longitu- 
dinally along the median line of the pronotum is called the 
fnedinu carina, and in Dissosteira it is broken by a single notch 
h fFig. 1)^ while in other grptsshoppers there may be two 
‘’Ueh notches. The median carina “me” of Fig. 1 is high and 
ardied on the hind lobe of the pronotum of Dissosteira, but in 
other grasshoppers it may be nearly obsolete on the hind lobe, 
dhi.v and other features, such as whether the median carina is 
^regular (as in Dissosteria) or whether it is even in contour, arc 
foaiures used in classification. 




350 


AujiaJs Entomological Society of America [V-:.;, \| 


A downward-bending of the pronotum along the slioi-ip.,. 
like ridge labeled in Fig. 1 and Text Fig. 3 divit]. . 
pronotum into an upper surface or disc (f. e,, the region h; ;,rin(^ 
the labels '‘p” and “mt’' in Fig. 1, or that designated ci. ”(1'^ 
in Text Fig. 3) and two lateral lobes, one on either side the 
body, labeled “11” in Fig. 1 and Text Fig. 3. The shouldw-hk^ 
ridge “h” of Fig. 1 and Text Fig. 3, demarking the disk of thu 
pronotum from the lateral lobe “11,” is called the lateral niriua. 
or better, the humeral carina, (since the term lateral earina is 
also applied to certain ridges of the head region). A latk of 
ability in shading, has made it difficult to show that the regions 
labeled “p” and “mt” in Fig, 1, represent a dorsal disc, while 
the sides, labeled, “11” are bent downward at an angle with it, 
and thereby produce the shoulder-like ridge “h.” Text Fig. if, 
how^ever, represents a vertical cross-section of the pronotum. in 
which each half of the disc labeled “d,” corresponds to the 
regions designated as “p” and “mt” in Fig. 1. The other 
labelings are the same in both Text Fig. 3 and Fig. 1, so that by 
comparing the vertical cross section of the pronotum shown in 
Text Fig. 3, with the view of the pronotum shown in Fig. 1, 
the same parts may be readily identified in each. 

As was mentioned above, the two lateral or humeral earinw 
(Text Fig. 3, “h,” and Fig. 1, “h”) divide the pronotum into 
an upper disc and tveo lateral lobes. The notch “n” ami the 
impres.sed line “su” extending downward from it (Fig. 1 ) diviile 
the disc of the pronotum into an anterior region call'cu dif 
''prozona'' and a posterior one called the '' metazona'' (Ihg. I. 
“p” and “mt”). It W'Ould be preferable to refer to tln:a- 
the prezona and postzona, however, since the prefix “imta' 
is reserved for structures belonging to the meta-thorax ;’.!onc. 
The fore and hind margins of the disc of the pronotum nm> be 
truncate, rounded, angled, notched, etc,, and its surface irioy be 
smooth, wrinkled, etc., these features being used in classifioaden. 

Three approximately vertical sutures or impressed iine:^ 
called stdei (Fig. 1, “su”) divide the pronotum into intralohes 
or areas which, beginning with the anteriormost, have been 
incorrectly designated as the “prescutum,” “scutum,” ’ ^eii* 
tellum” and “postscutellum,” although they are purely sec- 
ondary structures having no connection with the four tvibcal 
subdivisions of the notal region of the wing-bearing segments; 
and in some grasshoppers there are more than four of biiese 
“intralobes.” 
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The Propleuron. 

Contrary to the statement that the pronotiim has ‘‘crowded 
our" the pleural region of the prothorax (Snodgrass, 1909, 
|)]). 534, 555 and 556), the lateral portions of the pronotum '‘11” 
^,f Fig. 1 have merely grown down over the pleural region which 
lies Ijcneath the overlapping pronotum, the surfaces of the two 
regions being closely applied to each other. If one of the larger 
i^rasshoppers such as Rhomalea be boiled in caustic potash to 
soften the sclerites, it will be found very easy to separate the 
jjleiiral sclerites from the overlapping pronotum by inserting a 
knife blade between the two, and gently forcing them apart. It 
will then be seen that the episternum and epimerum (Fig. 2, 
“esi” and “emri’) are the principal sclerites of the pleural 
region, as in the other segments, and that both extend far 
upward under the overlying pronotum. The lower portion of 
the episternum and epimerum project below the lower margin 
of the pronotum in Dissosteira Tig. 2, “esi” and “emi”), and 
if a specimen be boiled in caustic potash, the pleuron can be 
separated from the overlying pronotum, in this insect also, but 
this is much more easily accomplished in the larger forms such 
as Rhomalea. The middle one of the three sulci labeled “su” 
in Fig. 1, is superimposed upon the pleural suture (sei)arating 
the e])islernal from the cpimeral region) of the ])rolhoracic 
]tlcural region which is overlapped by the sides of the pro- 
notuin, and, since the surfaces of the pleural region and the 
pronotum arc so closely applied together, it is i)ossible that 
the jtresence of the pleural suture is responsible for the forma- 
tion of the middle sulcus ”su” which is directly over it and 
coincides with it exactly. The posterior suchis “sti'’ is closely 
nssoeijited with the margin of the infiexed portion of the pos- 
terior region of the pronotum which is folded in under the 
remainder of the pronotum, and the surface of the fold is closely 
applied to the surface of the pronotum. It is possible that 
attachment of this margin on the inner surface of the 
pronotum has given rise to the posterior sulcus “su,” and it is 
thus dearly evident that the sulci “su” of Fig. 1 owe their 
^trigin to mechanical causes, rather than to the assumed fact 
of tlidr representing the four tergal subdivisions of the notum 

a wing-bearing segment. Since the pleural region is present, 
althc'ugh closely applied to the inner surface of the pronotum 
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which overlaps it, it thus is incorrect to state that the proxotuni 
has crowded out the propleural region and has assumed its 
functions. 

At the base of the leg is a small articulatory plate “m” of 
Figs. 1 and 2. This represents a portion of the trochanthi, which 
is much reduced in the Orthoptera. 

The Leg, 

Only the basal segments of the leg are shown in the accom- 
panying figures, the femur being shortened in each case. 
shown in Fig. 2, the prothoracic coxa, ‘T'Xi,” is divided into 
several subdivisions, but these have no especial significance, 
One of these subdivisions bears a coxal spine ‘"cs.” The coxa i< 
broader than long. The trochanter "tr”, is small and is quite 
closely united with the femur. 

The Prosternum, 

The pleural region of the thorax is connected willi the 
prosternal region by a pre-coxal bridge extending in front of the 
sclerite “tn"’ (Fig. 2). This pre-coxal bridge is largely made u]i 
of a lateral wing of the sternal region, although a small ])ortion 
of the pleural region is also involved in its make-up. 

The anteriormost sclerite of the prosternal region is the 
small plate “ps” (Fig. 2), which is homologous with the so-called 
presternum of lower insects. Immediately back of tin pre- 
sternum ‘‘ps” is a narrow anterior marginal region “pri. 
homologous with a similar anterior marginal region “p^’- 
the mesosternal region. The term prepectus has been very 
appropriately applied to this region in the Hymenoptera by 
Snodgrass, 1910, although Snodgrass does not think that the 
sclerite of the Hymenoptera is homolgous with this sclerite in 
the Orthoptera, Just behind the region “pr” is the basislernun 
"bsi,” whose lateral wings form the precoxal bridges connecting' 
it with the pleural region on either side. In some grasshopi)ers. 
this region (the basisternum) bears a prominent spine, the 
prosternal spine (Text Fig. 1, ‘‘sp’') projecting backward 
between the front coxae. The presence or absence of this 
is a feature used in classification. Behind the region ‘ bsi 
(Fig. 2) is an area largely composed of the spinasternU’Ci. 
fourth chief sternal subdivision which has united with the* 
third to form a region sometimes called the sternellum. b' 
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region are situated the two f ureal pits '‘f,” and the median 
spmil pit '‘ssi/’ The furcal pits “f” are the outward indica- 
tions of a pair of invaginations or hollow “in-pushings'’ of the 
integument serving as structures for muscle attachment. 
These paired invaginations are called apophyses, and when their 
basal ])ortions unite, while their distal portions remain free to 
form the two arms of a “ Y,“ the structure is called ihi^ Jurca or 
forked internal structure for muscle attachment. The spinal 
pit “ss" is the outward manifestation of an internal unpaired 
median process called the sphia, which also serves as a point for 
muscle attachment. 


MESOTHORAX. 

Despite the fact that the fore wings arc reduced to form the 
so-called tegmina which are not as important as the hind wings 
for flight, and despite the greater development of the hind legs 
for leaping, and the consequent greater development of the 
muscles of the metathorax, the mesothorax is subequal to the 
metathorax in size, being but slightly smaller than the latter. 

The Mesowliim. 

In the anterior region of the mesonotum is a narrow mar- 
ginal region “pt 2 “ (Fig. 3) known as the pretergiie. In some 
insects it bears an internal transverse fold called the phragma, 
to which are attached certain dorsal longitudinal muscles 
serving to arch the notal region in the movements of flight. 
Immediately behind the region “pt” is an area '‘psed’ corre- 
sponding to the prescutum of other insects, but the prescutum 
is noi demarked from the remainder of the tergal plate in the 
grasshopper under consideration. The greater portion of the 
tt'fgal plate is composed of the scutum “sco,” although its limits 
not clearly defined in the notum of Dissosteira. The region 
labeled “si.” is the scutellum, and the area on either side of it is 
known as the parascutelhnn or juxta scute! him, The 

iwsierior marginal area “po” is the poster gite, which is a fold- 
lik(- region projecting backward over the front portion of the 
^^‘gment behind it for a considerable distance in lower insects 
as the Mantids, Termites, etc. With the region labeled 
^ the fold “po” is sometimes incorrectly referred to as the 
P^’Uscutellum,” but the true niesothoracic postscuteUum is 
gU‘.’iy reduced, and projects vcrticalh' downward below llie 
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fold which overlaps it, and the postscutellum also lii-n-s ^ 
phragma or internal transverse process for the attachirn-rit oj' 
the lonj^itudinal muscles arching the notum in the mov(>inonts 
of flight. 

Along the sides of the 7iotum, or tergal region of the segincni, 
are several projections, some of which are involved in, tlx- 
movements of flight. The anterior projection “pao” or pr nil ore, 
sometimes forms a complete prc-alar bridge extending in from 
of the wing from the tergal region to the pleural region, and in 
some insects it extends down to, or slightly beyond, the |,)leiiral 
plate “ba’’ of Fig. 3, (f. e., the anterior one of the tAvo ])]atcs 
labeled “ban” in Fig. 1). The projecting region “surn” (Fig, :h 
or snralare is frequently demarked by a complete suture, and 
it serves as an anterior pivot for the Aving, in the movements of 
flight. Certain of the other projections also serve as piA^ots for 
the Aving in the movements of flight, but are of no great 
morphological importance. 

The Wing-Ossicles. 

At the bases of the wing veins are several small articulatory 
plates called alar ossicles, which assist in the articulation of W 
AAungs to the tergal region. There are also some small ]')laus 
beloAv the Aving near its attachment to the body, and the^o ari 
also included under the designation alar or ^iving ossicles. The 
alar ossicles by means of Avhich the Aving articulates Avith the 
tergal region or notum. are called pteralia. 

A small plate called the tegula “tg” (Fig. 3) occurs neorthc 
anterior margin of the Aving, at its base, and might be included 
wdth the alar ossicles. The principal alar ossicle, however, 
the notopterale “nps,” which seems to be a detached portion ot 
the tergal region which doubtless originally projected fr(un 
lateral margin somewhat after the fashion of the scleritc “sur. 
In its typical form, this ossicle bears an anterior neck-like nar- 
roAv region articulating Avith the base of the vein called the 
subcosta in Comstock’s terminology. Beside the ossicle "np 
is a more or less distinct ossicle ”m,” which is formed ai the 
bases of certain of the wing veins. The radius, media and 
cubitus of Comstock’s terminology may extend to it, although 
a chitinized area may intervene between it and the bases o 
certain of these veins. The sclerite has been termed tho 

medipterale, or the middle one of the pteralia. The ossicle h 



i9is! 


Thoracic Sclerites of Dissoslcira 


o55 


or hasanale is situated at the base of the anal veins, and artic- 
ulates with a posterior process of the notum which may become 
detached to form an intermediate plate “a” called the adanal 

The Mesopleiiron, 

Beneath the wing, at its base, are several alar ossicles which 
are apparently of a pleural origin, or were formed in the region 
largely belonging to the pleuron. These have been called the 
iilariiL in contradistinction to the pteralia wliich are tergal 
ossicles. The two antcriormosL of these ossicles “bao,” called 
the hasalar ossicles, are situated at the base of the wing, imme- 
diately in front of the dorsal neck-like prolongation of the pleural 
region serving as a ventral pivot for the wing in the movements 
of flight. Immediately above this pivot, is the iiitralare ‘‘iao,” 
and just behind it is the siihalar ossicle “saod' 

The greater part of the mesopleural region is composed of 
the cpimenim and the cpisiernum “ess,” which are sep- 

arated by the pleural suiure extending in an approximately 
vertical line from the wing base to the coxal region. Extending 
along the anterior margin of the region “eso” is a narrow sclerite 
"pi'i'’ called the prepectus, and in the upper portion of the 
episternal region ‘‘682” a small area labeled “ae” is marked off 
by a faint suture. Ventral to the cpi sternum and epimeritm a 
pencoxal sclerite “pc” extends around the base of the coxa, and 
encloses the small sclerite ‘Vn,” which is all that remains of 
the much reduced t roc ha at in. 

In the membranous ‘dntersegmental region” between the 
protliorax and mesothorax is the first thoracic spiracle “s. 
This s])iracle has been attributed to the prothorax, but from the 
standpoint of embryology, it is mesothoraeie, since it has its 
enfljryonic origin in the anterior region of the iiK'Sothorax and 
lattn migrates into the “intcrsegmental” region [which is also 
^^trgely mesothoraeie) . 


The Leg. 

As in most Orthoptcra, the bases of the legs are widely 
^ejiarated. The pericoxal sclerite “pC'.A encircling the Iiase of 
the coxa (Figs. 1 and 2) seems to be peculiar to the grasshopper 
since I have been unable to find it in any of the crickets, 
crickets, or katydids which I have examined. 1 he pleural 
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suture between the epimerum “em 2 ’' and episternuni '-ov;./’ 
(Fig. 1) is continued downward into the coxal region '\v;' 
the coxal suture which divides the coxa into an anterior n«if,n 
(veracoxa) and a posterior region {meron) in higher insect>. The 
mesothoracic coxae are broader than long, and tend to assiime a 
ring-like outline. 


The Mesoslernum, 

The mesosternum is connected with the pleural region by a 
pre-coxal bridge “Iso” (Figs. 1 and 2) extending in front the 
coxa on either side of the sternum. In the crickets and katy- 
dids, this region ("Is”) forms a distinct plate, the laterosleruite, 
but in the grasshoppers, it is fused with the episternal rcyhon, 
although a faint line marks it off from the sternal region von- 
trally. This region originates as a lateral wing of the siernal 
region, although its true nature is sometimes masked by its 
secondary union with the pleural region. 

A ventral extension of the prepectus "pr 2 ” (Fig. 1) i> con- 
tinued around into the sternal region (Fig. 2, "pro”) aini up 
the surface of the other flank, thus making an anterior marginal 
sclerite bordering the pleural and sternal regions. The large 
sternal sclerite immediately behind it is the hasisternite "Iwo," 
and posterior to this is the narrow transverse region containing 
the furcal and spinal pits CAT and "SS 2 ”) which mark the 
location of the internal and spina, or processes for nniscle 
attachment. This region corresponds to the united third and 
fourth principal sternal subdivisions (the furca- and spindsler- 
nite) to which the designation 'Aternellum" is sonietirne^ 
applied in the prothoracic region. 

In the posterior region of the mesosternum, a suture cxiend- 
ing backward in a broad sweep from each of the furcal pit> "b 
marks off a lobe "L” and “h” on either side of the sternal regi^^^”' 
These tw^o lobes are referred to as the mesosiernal lobes by 
systematists, while the similar lobes "U” and "I3” marked off 
in the metasternal region are termed the metasternal lobes, and 
the relative width between these mesosternal lobes (measured 
transversely between the points labeled "x” and "x” in the 
mesothorax) as compared with the distance between the meta- 
stern al lobes (measured transversely between the points labeled 
"x” and “x” in the metathorax) is a feature used in clasMtiea' 
tion. Thus in the grasshopper shown in Fig. 2, the mesosternal 
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are only “slightly more distant than the mctastcrnal 
lobed’; in other words, the distance from “x“ to “x” in the 
niesf'>iernum is subequal to that from ‘'x'’ to “x” in the meta- 
sternum. In the males, however, the mesosternal lobes may be 
nearly twice as distant as the metasternal lobes, so that this 
fcauire holds good only for females. 

METATHORAX. 

In the crickets, mole-crickets and most katydids, the 
inctathorax is markedly larger than the mesothorax, csttecially 
in the tergal region (as is also true of a few other inseds, such 
as the earwigs, beetles, Strepsiptera, etc.) and one would 
natural Iv expect the same to be true of the grassho].)])er group 
alsci, since the hind wings and hind legs are much larger than 
the others and consequently require larger muscles for 0 ].KTtiling 
them. The meso- and metathorax are subecjual in size, how- 
ever. m Discosteira, and the two wing-bearing segments are 
more or less closely united to furnish a firmer snp])ort for tlie 
wing muscles, since the grasshoppers arc better fliers than the 
ehekeLs and katydids. 

The Mclaiiotuni. 

An anterior region “psc,/' which corres]>on(.is to the l?rcseii- 
lum is indistinctly marked off in the tergal region of the metti- 
ihorax (Fig. 3), and behind it is the scutum “sc:^ winch is of 
a snmewhat indefinite extent. The parascnlcllar regions ‘A’s:? 
of the melanotum are not strictly homologous with the regions 
labeled “jso” in the mesonotum, since they extend over a 
greater area in the metanotum; but it is inadvisable to attempt 
to distinguish between the two in the ddlercnt segments, since 
they are practically the same in position, etc., in both meso- 
aiid nietathorax. The metathoracic scuteUnin “ski is not very 
different from the mesothoracic scutellum “si: : hut the 
poslcrvjfe “pos” or region behind the scutellum is of grcatei 
exi(,*nt in the metathorax than in the mesothorax ( po ). 
Iho mesothoracic post scutellum is greatly reduced, and is 
^tvcrlapped by the region "po,” but in the metathorax, the 
po.st scutellum “psU“ is large and well developed, although it is 
more or less closely united wdth the first abdominal teiguin. 
Along its posterior margin, it bears an internal transverbC ridge 
phragma^ to which certain longitudinal dorsal muscles arc* 
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attached (and which serve to arch the tergal region in tho 
movements of flight). The prealar region ‘"paa” of the inoUf. 
notuni is essentially like that of the mesonotum “pa 2 /’ bnt 
suralar process '‘sura" of the metathorax is slightly difiVreni 
from that of the mesothorax ‘‘sur 2 ." 

The Wing-Ossicles. 

The tegula “tga" (Fig. 3) is present in the metathorax a- 
well as in the mesothorax of the grasshopper, unlike niaiiv 
other forms in which it is retained in the mesothorax alone. 
The median ossicle “m 3 " of the metanotum is not very diffemni 
from its homolog in the mesonotum; but the notopterale ■'n]);,” 
has lost its slender neck-like prolongation present in the homol- 
ogous plate “npo" of the mesonotum; although the small jilate 
just in front of the projection ‘‘sura" of the metanotum, doubt- 
less represents the remains of this anterior neck-like prolonga- 
tion of the notopterale. The basanal region “b;{" at the base of 
the anal veins is much larger in the metathorax than in the 
mesothorax, but the plate “a" of the metanotum is smaller 
than its homolog in the mesonotum. 

The Meiapleuron. 

The ossicles ‘‘baj," "ia.'T and “sa" (Fig. 1) of the nieia- 
thoracic region are essentially like those of the mesothorax. 
The postscutellum “psb" extends downward behind the wing, 
making a postalar bridge connecting the tergal region willi ib-' 
eptmenim “em,-},” whose shape is somewhat different from llni 
of the mcsothoracic epimerum “emj." The metatboracn- 
episternum “ess’’ is demarked from the region “Is;/’ by a faint 
line which is absent in the mesothorax, while on the other hand, 
the faint line demarking the region “ae" which is present in ih'-' 
mcsothoracic episternum is lacking in the motathoracic e]>isu-r- 
nal region. The region "Is.T is largely composed of the hiiero- 
slernile, or lateral wing of the sternal region. Behind it. a narrow 
anlecoxal region ‘‘ac:/’ is marked off in front of the mctathorauic 
coxa ‘‘CX 3 ," and appears to be homologous with a portion 0 ; du' 
pericoxal ring “pcT extending around the mcsothoracic rnxa. 
The mctathoracic trochantin is reduced to the small plate '"n’ 
at the base of the coxa. The mctathoracic spiracle “s" is aniii' 
ally situated in the intersegrnental region, but appears i- hr 
located in the j)osterior portion of the mcsothoracic pleurou 
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The Leg:^ 

The metathoracic coxa “cx,T’ is much larger than the coxa' 
of the other segments due to the greater devclopincru of the 
hind legs for leaping, and tends to bcconie longer than the 
other coxa}. The trochanter “tr^” (Fig. 2) is greatly reduced, 
and IS more readily seen from the ventral (or mcsal) surface. 
The femur is greatly thickened for leaping, and is provided 
with prominent longitudinal ridges on its inner surface. 

The Mefasfcoium. 

The principal region of the metasternum is the basistcruion 
“bsT (Fig. 2) which interlocks with the mesosternnm in front 
of it, the narrow anterior region of the metasternum l>eing 
“dovetailed” between the mesosternal lobes “b” and “b." 
The lateral wings of the basisternum largely make u]) the 
sclerite 'dsj” forming a pre-coxal bridge on either side ol the 
body, connecting the sternal with the pleural regions. The 
autccoxal region ‘'ac.d’ is largely sternal in origin, and, with the 
sternal sclerite "'st,” it forms an incomplete ring extending 
around the base of the coxa anteriorly, so that these two 
sclerites may represent a portion of the ring “pc” which com- 
])letcly encircles tlie base of the mesothoraeic coxa. 
pits “fv” are retained in the metasternum, but the sjdnal pit 
"ssT of the mesosternal region has (iisa])peared in tht' meta- 
siernum. The mcfasfcnial lobes “ly” and “IT are somewhat 
smoller than the mesosternal lobes. Tn certain grasshoppers 
the transverse distance between the two ])oints “x and “x 
Oi the metasternum is only half the distance between the points 
“x" and '‘x” of the mesothorax (/. c.. the mesosternal lobes are 
“twice as distant” as the metasterned lolies) -a feature fre- 
quently used in classification. The greater ])art of the region 
between the melastcrnal lobes “hT tmd “IT is thought to be 
un anterior ”neck” of the first abdominal stermini which has 
betDine wedged in between the metasternal lobes, although it 
i^ rnihcT difficult to understand how such a dovetailing ])roce>> 

Mjkv the rcjxa (.if llu' niclat liorax i.- calk'il ita" indac'ixa. i.'i' ni'i.. 
ni is called the metatihia. etc., the tarsus (.1 the -nelalian-ax dn-uly |ie 
-iled as tile metatarsus; hut since ilic de.signatiun nieialarsus is souu'luncs 
■■ v'^ '-Uy ai)plied to the basal tarsal sv't^mcnl of die [iroih-yaca- ' 

'■ ' t n it is prefera1)le to designate the nas,'d segment ot isc taisus a^ ec. ■ 
or hasif arsus, in idl cases, if we aia' lo avoal ambiLuiilx . 
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could be brought about. At any rate, the mesosternum appear^ 
to be dovetailed into the metasternum and the first abdrirninal 
sternum appears to be dovetailed into the metasternum, 
is a condition peculiar to the grasshopper group (so far as I am 
aware). None of the crickets or katydids which T have exam- 
ined has a mesothoracic ring ‘"pc^’’ about the base of xhv coxa 
(Figs. 1 and 2), or a metathoracic scleritc like those shown in 
Fig. 2, ‘'ac/’ and “st,” so that these structures, together with 
the '‘dovetailed" condition of the sternal regions, mav K' 
characteristic of the grasshoppers alone, and serves to further 
separate them from the crickets and katydids. 

OTHER INTERPRETATIONS. 

The Tergal Region. 

Brooks, 1882, page 247 (also Fig. 130 of ''Acridium" \ is 
apparently responsible for the frequently repeated slatenieni 
that the pronotum of the grasshopper is divided into four 
regions homologous with the prescutum, scutum, scutclliim. 
and postscutellum of the other segments of the thorax, aiui \]v< 
view has been adopted by Comstock and Kellogg, 1902 (|). 21 
and many other writers. The fact that this view^ caniK.)! 1 r- 
the correct one, however, is demonstrated by the occurrence oi 
five or even six such areas in the pronota of some grasshojipcrs. 
as well as by the fact that the four principal tergal subdivisiotw 
never occur as transverse bands in the other segments. The 
line of divi.sion between the true scutum and scutellum nc'ver 
lies directly over the pleural suture (as is supposed to he the 
case in the pronotum), since the true scutellum is usually tri- 
angular in outline. Furthermore, the true postscutellum is 
always formed as a plate distinct from the plate in whicli the 
prescutum, scutum, and scutellum are demarked, and, in con- 
nection with many other facts such as the nature of the mus- 
culature attached to the regions in question, etc., the pronotal 
subdivisions cannot possibly be interpreted as representing ih^‘ 
four typical tergal subdivisions, but evidently owe their origin 
to mechanical causes as pointed out in the preceding discus.uon. 

Brooks, 1882, (p. 250, and Fig. 133) would interpret 
narrow transverse marginal region of the mesonotum (‘^pt - 
Fig. 3 of this paper) as the "prescutum," but it is clearly not 
the entire prescutum, being merely the narrow anterior ruir- 
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ainal region of the prescutum called the preier^dte. Brooks 
"p. L'dh) apparently interprets the alar ossicle “np," as the 
"patagium” (which is really an erectile lobe on the pronot.um 
of Le]}idoptera, having nothing to do with the sclerite “n]),./' 
•Pt hough Brooks may have had the teguUe in mind, sinc'e the 
tegula' are sometimes incorrectly homologized with the sclerite 
‘’npP’) and he homologizes the regions ‘' jso” and “po” (of 
Fig. of the present paper) with the “postscutellum.” (vSee 
also Fig. 32 of Melanoplus by Lugger, 1898). The true itosl- 
scutellum of the mesothorax, however, is situated below the 
region “|)o” and bears the characteristic longitudinal dorsal 
iinisclcs attached to the postscutcllum of other insects, so that 
die representative of a mesothoracic postscutelluin is present 
in grasshoppers, despite Snodgrass’ sUitemenl to the contrary. 

Hcrlesc, 1009 . has discussed the tergal region of Acridiiioc 
hut, since T have no specimens of the s])ccies which he figures, I 
am not sure that the regions into which he sulxlivides tlie 
lerguin correspond to those here given, especially since Berlese 
iloesn’t homologize the seleritcs correctly in different insects, 
and as Snodgrass, 1909 (p. o3o) very truly remarks ‘‘in order U) 
carry out his scheme, Berlese has in many cases drawn ])urelv 
arl.iiirary lines across the notum." Furthermore. Berlese 
cm])loys the prefixes “pro.” “rncso,” and “meta’ lor sub' 
divisions of one and the same segment instt'ad of limiting the 
prefix “pro” to prothoracic structure, “meso” to mesotboraeie 
siruetures, and *^mcta” to metathoracie structures. Thus 
“meiatergitc” to any one else would mean the tergite of the 
meialhorax, but Berlese applies this term to a subdivision of 
the pronotum, mesonotum or metanoturn indiscriminately, as 
is also true of his terms *‘mesotcrgite” and “prolergite. As 
nearly as I can determine, the tergal subdivisions which lie 
describes in Acridiiim correspond to the following tergal sclcritt's 
of the grasshopper here discussed. 

In his Fig. 1, Plate IV, Berlese applies the term “ acrotergite’ 
to the anteriormost tergite ‘"pt;*” of the mesothorax of the grass- 
Itov.iper (Fig. 3 of this paper) tvhile he applies this same term to 
the posteriormosi tergite '^psb” (Fig. 3) in the meiathorax of the 
ffrijs shopper. In the mesonotum, he terms only the region 
the “protergitc,” and homologizes it with the entire 
prewutum "pscj” in the metathorax. The scutum “sc and 
^oiUollum “si” comprise his “mesotergitc” and the region 
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which he calls the '‘metatcrgitc’’ is apparently the sclerite " 
and ''po” together. Tn his Fig. 274 of the metanoturn <,( 
Acridium, Bcrlcsc terms the tegula “tgs” the “acroptero," ap,] 
designates the ossicles “npF’ and “m3” together as i]-a> 
“proptero.” The sclerite “a” he terms the “mesoptero.” and 
designates the region “bs" as one of the “capi delle nervaiun; 
delle interala. “ 

ilie Pleural Region. 

The lateral cervical sclerites “lc“ (Figs. 1 and 2) are iiiipr- 
preted as the epi sternum and epimerum of the labial segniein 
of the head by Comstock and Kochi 1902 in their Fig. 20 of tlu- 
lateral neck plates of Melanoplus (see also Fig. 20 of Melaiu)])lu> 
by Hosford, 1913); but, in a paper dealing with the nature of 
the neck sclerites (Crampton, 1917) it was shown that these 
plates are merely detached portions of the prothorax, and 
therefore cannot represent the episternum and epimeron of tlu- 
labial or any other segment. 

In his Fig. 7 of the mesopleuron of Acridium, Jordan, 1902, 
calls the region “ae” of Fig. 1 (of this paper) the “parasternunr’ 
(a term previously applied to a different region by Ileynions 
and others); but in other instances, Jordan applies the term 
“ para sternum” to the basalar plates “ba.” He terms the 
sclerite “pm” (Fig. 1) the “peristernum” in the pleural region, 
and designates its median ventral portion “prC of Fig. 2. as 
the “ mesocliditim,” although it is not homologous with the 
sclerites which he designates as the “mesochdium” in his 
other figures ic. g., his Figs. 17, 19, etc,, in which the “meso- 
clidium” appears to represent the region “ss” of Fig. 2 of this 
paper). Comstock and Kellogg, 1902, call the region “la-C 
the “sternellum.” 

Berlese, 1909, designates the basalar plates “ba” (Fig. b 
as the “due meta dell’ acrosterno 0 prefulcro,” while he terms 
the sclerites “ia” the “endoptero,” and “sa” the “paraptero," 
vSnodgrass, 1909, also appears to think that these plates at tlie 
base of the wing arc the “paraptera,” since he calls the antcriis- 
ones “ba” the “episternal paraptera” and the posterior ono 
“sa” the “cpimcral parapteron,” but, as was pointed out in 
paper dealing with the application of the terms parapterom 
hypopteron, etc. (Crampton, 1914b) the designation paraptcron 
is a synonym of tegula alone, and is so used in practically nil 
textbooks of Entomology. 
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In his Fig. 89 of the locust Melanoplus, whicli has been 
co^;ied in many textbooks and other puldications, Packard, 
ISOS. restricts the term coxa to the anterior region of the coxa. 
CTx.P of Fig. 1 of this paper) and terms its posterior portion 
the "trochantinc,” in the pro- and mesothorax of the grass- 
ho]ii)er, although the true trochantin ‘"tn” (or what is left of 
it ! is present. In the rnetathorax of his figure of Melanoplus 
Packard interprets the anterior region of the membranous area 
above the coxa “exs'’ (Fig. 1) as the ‘'coxa” and the posterior 
region of this membranous area he designates as the “tro- 
I'hantine.” The true metathoracic coxa “cx.^,” he calls the 
trochanter. 


The Sterna! Region. 

Jordan, 1902, in his Fig. 7 of Acridiiim terms the ventral 
portion of the anterior marginal region “pro” (Fig. 2 of this 
paper) the "mesoclidium” in the mesothorax of the grass- 
hopper, and designates the lateral portion of this marginal 
region as the ” peristernum.” The term “sternum” is restricted 
10 the portion of the sternum behind the region ”pr.>” by 
Jordan, who applies the term “sternite” to the ventral and 
entire lateral region of the segment. 

Snodgrass. 1909, in his Fig. 70, of the mcsopleuron of 
Dissosteira, terms the region ”prd (Figs. 1 and 2 of this ])a]>ci ) 
the ”pre-episternum,” but the “pre-episternum of his Fig. oO 
of Mclanoplus, and Fig. 7)7 ol IT p pi sens is an entirely ditierent 
Svderitc, namely the region “ls7' of Fig. 1 (of this ixipci). 
Snodgrass, 1910, designates a region which for all practical 
jHirposes corresponds to the region ”pr7’ (Figs. 1 and 2) as the 
“prepectus” in the Hymen opt era, but he claims that the 
‘'pte-cpisternum” is not present in the Hymenoptera. Ihis is 
a])parently due to the fact that he has applied the term pre- 
ct)istcrnum” to so many different sclerites in his earlier paper, 
hut since the region which he calls the prepectus in the H>unen- 
oi)tera is located in the same position as the sclerite which he 
designates as the ” pre-episternum' in the grasshoppper 
Dissosteira, and extends into the sternal region in the same 
way {i. e., sclerite ”pr7' of Fig. 1), it would appear that Snod- 
grass is mistaken in concluding that the “prepectus of Hymen- 
''])tera is not to all intents and purposes homologous witn the 
wlerite “prs” (Figs. 1 and 2) which he terms the “pre-cpister- 
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num” in Dissosteira. The term '"prepectus'* is much prefcr^mle 
to “pre-episternum” however, since pectus" is the term for 
the united pleural and sternal regions; and "prc-pectus" is 
therefore a very appropriate designation for the anterior mar- 
ginal region of the pleural and sternal regions, so that tbo 
designation prepectus has been retained in the present paper 
rather than the designation “ pre-episternum " or the desigiia- 
tion "hypopteron" which was originally applied to this region 
in the Coleoptera by Audouin (see Crampton, 1914b), 

Comstock and Kellogg, 1902, (p. 22) have proposed the sur- 
prising view that the sclcritc ‘‘prri’ of Figs. ^ and 2 (which 
represents the anterior marginal prepectus of the mesothorax is 
the "sterncllum of the prothoraxS and they Avould homologizc 
it with the meso thoracic lobes "b" and "lo"' of Fig. 2, which 
they regard as the "widely separated halves of the sternellum 
of the mesothorax" (p. 24). These in turn, they homologi^c 
with the metathoracic sclerites "st” of Fig. 2, which they refer 
to on page 24 as "the two halves of the sternellum of ilje 
metathorax . . . widely separated, each being situated near 
the base of the leg." If one takes into consideration such 
"landmarks" as the f ureal pits "f" however, it will be seen 
that it is impossible to homologizc the regions "prs” or "IT 
with "st" in Fig. 2. Comstock and Kellogg restrict the term 
“sternum" to the region in front of the lobes. 

In his Figs. 197 and 198 of the sternal region of AcridiunL 
Berlese 1909 gives some very astonishing interpretation of the 
sclerites. Thus in the mesothorax, he restricts the term 
"sterno" (i. e., sternum) to the marginal region "pr^" (Fig. 2^ 
alone, and designates all the remainder of the mesosternnm 
[i. e., "bs 2 " and “b" of Fig. 2) as the "sternello" (i. e., stcr- 
nellum). In the metathorax, however, he calls practically tin 
entire metasternum the "sterno" and designates the first 
abdominal sternum as the "sternello" of the metathorax. In 
fact, Berlese’s interpretations of many of the sclerites in h> 
figures of the thorax of different insects are so incorrect as 
greatly detract from the value of his book as a basis for researcii. 
although its monumental size and wide scope have placed 
among the most important of the reference works in Entomolog' 
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EXPLANATION OP PLATE XXXIL 

In all Figures the legs have been shortened, and the liead has been reino\'-,l. 
Only the first abdominal segment shown. 

Pig. 1. Lateral view of the neck, thorax and first alxlominal segment. 

Fig. '2. Ventral view of same. 

Fig. 3. Dorsal view of mesonotum, metanotum, and a portion of the first al>doiii:- 
nal tergum. 


ABBREVIATIONS. 

The subscripts I, 2 or 3, denote that the structure in question belongs tu the 
pro-, meso-. d?- nictathorax respectivch'. 1 ab denotes the first abdominal 
segment. 


a, Adanale, or adanal ossicle. 

ab, Abdominal segment. 

ac, Antccoxale, or antecoxal piece. 

ae, Anepistemum, or upjx'r region of 
episternum. 

b, Basanalc, or basanal ossicle, 
ba, Basalar sclerite.s 

i)S, Basistemum. 
cs, Coxal .s])ine. 
cx, Coxa. 

d. Disc of pronotum. 
em, Epimerum. 
es. EpisLcmurn, 
f. Furcal pits. 

h, T.ateral or humeral carina of 
pronotinn. 

ia, Tntralare, or intralar ossicle, 
js, ParascLitclluin, or juxtascutellum, 
b, Mesostcrnal lobes (lul.fisteniite). 

Ij, Metasternal lobes (lobisternite. 

Ic, Lateral cervical s. 

11, l.ateral lobes of pronotum. 

Is, Laterosternitc, or wing of sternal 
region. 

ni, Medipterale, or median ossicle, 
me, Median carina of pronotum. 


mt, Post zona, or “metazona” of 
pronotum. 

n, Notch in median carina. 
np, Notopterale, or notopteral ossidc. 
p. Prezona, or '‘prozona’' of pronotum. 
pa, Prcalare, or prealar region, 
pc, Pericoxale, or pericoxal ring, 
po, Postergite. 

pr. Pro]iectus. or hypopteron. 

ps. Pre.sternum. 
psl, Post.scutellum. 

pt. Pretergite. 
s. Spiracle. 

sa, Subalare, or subalar i>lale. 
vse, Sf'utum. 
si, Scutellum. 
sp, Prostemal spine. 

ss. Spinal pit. 

st, Steniocoxale, or sternocoxal sderiu . 
'^n, Sulci, or pronotal sutures. 

sur, Suralarc, or suralar region, 
tg) Tegula, or parapteron. 
tn, Trochantin, or trochantinus. 
tr, Trochanter. 

VC, Neck region, eucervix, or veraccrviN. 





myriopods from okefenokee swamp, ga., and 

FROM NATCHITOCHES PARISH, LOUISIANA. 

By Ralph V. Chamberlin. 

The myriopods noted in the present paper compose a col- 
lection made in the Okefenokee Swamp by the Cornell Univer- 
sity Expedition of 1912 and 1913 and one made by Mr. Karl P. 
Schmidt in Louisiana in 1915. The specimens of the second 
collection were all taken near the town of Creston in Natchi- 
toches Parish. The species secured in the two localities arc 
shown in the two separate lists below. Type specimens are 
placed in the Museum of Comparative Zoology, Cambridge, 
Massachusetts. 


Okefenokee Swamp. 


Scutigerella immaculata (Newport), 
(.'leiflogona sp. 

1 .optodesmiis okefcnokensi.s sp, nov. 
i’olydesmus sp. 

Spiroboliis marginatus (Say), 
Spirobolus palndis sj). nov. 


Callipus lactarius (Say). 
Leptodesmus hispid ipcs (Wood). 
Hur^^urus crythropygus (Brandi). 
Kuri'urus louisianus sp. nov. 
Fontaria lampra sp. now 
l-'ont.aria olara sp. nov. 
Polydesmus serratus vSay. 
Nemasoma pium sp. nov, 
Parajulus robustior sp. no\ . 
i'ambala annulata (,Say). 
Spirobolus marginatus (Say). 
Cryptop.s hyalinus Say. 
Otocryptops sexsjMno.sus (Say). 


Cryptops hyalinu-s Say. 
d'hcatops posticus (Say), 
Hcmiscolo]XTidra [junctiventris 
(Newport). 

Hclcnibius nannus gcTi. et sp. nov. 


LoI'ISIANA. 

Tbeatop.s j.>Dslicu.s (S.ay). 

Scolopcndra viridis Say. 

Scolopcndra Iktos Girard. 
Hcmiscolopondra j)unct iveniris 
(Newport). 

Linotaenia lulva (Sagrr), 

Arenophilus bi^iuncticcps (Wood), 
Arrnophilu.s w'atsignus Chamberlin. 
Geophihis TTiordax Meinert. 

Nannocnx porclhus gen. ct sp. nov. 
Ncobthobuis mordax (L. Koch), 
Ncolithol)ius transmannus (L. Koch). 
Neolithobins helms sp. nov. 


SYMPHYLA. 

Scutigerella immaculata (Newport), 

One specimen taken on Billy’s Id., Okefenokee Swamp, in 
June, 1912. 


369 



370 


Annals Entomological Society of A merica [ Vol. X 1 , 


DIPLOPODA. 

Cleidogona sp. 

A number of specimens not yet adult. All are in the 
possessing twenty-three segments and are not at this time 
determinable as to species with certainty. They were taken rm 
Billy’s Id., Okcfcnokcc Swamp, in June, 1912. 

Leptodesmus hispidipes (Wood). 

Numerous specimens taken near Creston, La., in February, 
March and May, 1915. 

Leptodesmus okefenokensis sp. nov. 

This is 'cl smaller species than hispidipes, \vhich it in general resem- 
bles. There is no trace of a median dorsal drak line, the dorsum 
clear testaceous with no distinct markings excepting the carina?. whicli 
are lighter, yellow, though there is a rather vaguely lighter border 
caudally on some of the somites. 

Somites in general smooth and shining, not at all tuberculatc or 
roughened. 

Vertigial sulcus of head deep, extending ventrad to a little alxne 
level of antennae, with two setae on each side. Antenna long, the 
ultimate article and the distal end of the penult blackened. 

Each end of first dorsal plate subacute, narrowly rounded. Posterior 
margin of second and third plates straight, the keels not at all produced 
eaudaih Posterior corners of other plates produced caudad, moiv 
strongly so in posterior region. Pores opening laterally or slightly 
above the thickened border of keels which are slightly incurved at 
level of pores. 

xAnal tergite of usual form, distally truncate and a little dccurved. 
with three long set<e on each side. Anal scale semicircular in outline. 
Anal valves mesally margined, the borders being strongly though 
narrowly elevated. 

Ventral plates without processes in male. Plates smooth and most 
glabrous or nearly so. 

In the gonopods of the male the proximal division is rounded. P 
bears two completely separated branches of which the smaller proximal 
one meets and crosses the one of opposite gonopod in the middle line. 
The principal branch of each gonopod is curved caudad and then dorsad, 
crossing the other one at its tip ; distally it is bifurcate, the outer blade 
being much the more slender and bending first away and then again, 
towards the proncipal process; the branch as a whole is densely setos;.- 
on its mesal surface proximad of its middle, being elsewhere glabrous in 
striking contrast to the conditions in hispidipes, from which the bifurcate 
tip and other structural features also remove it. 

Length, cir. 21 mm. Width, 3.7 mm. 

Locality . — Okefenokee Swamp: Billy’s Id., Dec., 1913 
One male. 
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Euryurus louisiana sp. nov. 

In general appearance much like Euryurus crythropygiis (Brandt) 
liUt appearing somewhat more slender and witli the red cariiue more 
ek'uatcd. The carinae have the tooth at the anterior corner propor- 
linnately larger and caudad of this less bulging eetad, the swollen border 
inrrowing ccphalad as in crythropy^us; the caudal margin of the anterior 
somites is wholly smooth, not so irregularly crenulate or bluntly denti- 
culatc as usual in the latter species. The vertigial sulcus of the heaxl 
tuds in a rather deep depression at the level of the upper edges of the 
antennal sockets. 

The gonopods of the male are strikingly different from th»)se of 
cT^'thropygus. The proximal division of each is very short, sub- 
c\'lindrical and glabrous. The distal dit'ision about its stouter proximal 
end extends at an angle veritrocaiidad as a stout sulteylindrical bod\’ 
which is subtruncate at the free end, which is darker and more highly 
chitinized; distal end concave! y depressed or groo\-ed, with a short, 
blade-like branch arising from the dorsomesal corner and cur\ung a 
little dorsad of eetad above the main branch, the outer edge of which it 
does not reach. The enlarged base of the distal division is concavely 
depressed on its mesal surface, the depression densely clothed with long 
bristles. Midway between this basal depression and the distal end is a 
smaller depression similarly setose. The dmsion is also less densely 
setose over the remaining surface excepting the chitinous distal^cnd. 

Length about 25 mm. 

Locality. —Lsi.: Creston. Feb. 27, 1915. One male. Also 
two broken females taken March 5, 1915. 

Euryurus erythropygus (Hrandt). 

Several specimens taken near Creston, XIarch o, 1915. 

Fontaria lampra sp, nov. 

This species seems nearest to F. biintiridaia (McNeil, ), described from 
Pensacola, Fla. The male gono]X)ds are in general similar hut the 
]»roximal common stalk of the luincipal, bifurcate sjdnc, is relatively 
much longer, being as long as or longer than the l^ranches; the shorter 
or inner branch is much broader, being as broad as the other, is slightly 
clavately expanded and at ti]:) nannwed to a straight acute ]jrocc.ss. 
which does not curve lotvard the other branch. The [)rocess as a whole 
is bent upon itself almost at right angles at the level (.)] ])ifurcation. 
The anterior or basal spine which in bimacidaia is nearly as long as the 
principal one, in the present spcxics is very much shorter, less than half 
as long, slender, acute, moderately curved. 

The color is a very dull brown, the carinm somewhat lighter, though 
not much contrasting in the tyi)es, In some the color is deep, almost 
!)lack, with the carime not paler, A mid-dcrsal dark stripe shows in 
some. 
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The processes of the second cox^e in the male, slender, cylindri<;J, 
moderately long. Coxas and ventral plates unarmed. 

Vertex with two setigerous foveolce on each side. 

Length of male type, 38 mm.; width, 7.3 mm. Length of a fema’K . 
50 mm.; width, 9.2 mm. 

Locality. — La.: Creston. Type and three other specimens 
taken March 26, 1915. Several other specimens taken on 
other dates in March. 


Fontana clara sp. nov. 

This fomi is characterized in having the gonopods of the male of a 
very distinct type. The proximal end of the second or principal division 
of each gonopod is densely hirsute; the blade is in tvm branches, which 
are smooth and strongly chitinous; of these the cctal one curves firsi 
proximad (dorsad) on the ectal side of base and then bends in a semi- 
circle and extends ventro-caudad subparallcl with its basal portion, and 
is distally acutely acuminate; the mesal branch is larger and extcndi> 
ventrad or vcntrocaudad in general, with a slight double or sigmoid 
cur\^e, the tijy which is flattened from side to side and is acute, wcakiv 
hooked or recurved. The basal process springs from the dorsomesal 
side of the base of the principal process; proximally it is flattened and 
narrows to an acute tip distad, somewhat twisted and crossing over 
the process from the other side, much shorter than the other processes. 

When in full color the dorsum is very dark, black or nearly so, witli 
the carinec sharply contrasting by their lighter, in preserved s])ecimen.' 
yellowish color. First tergite lighter along anterior border, but noi 
along the posterior. Under surface and legs yellowish. 

Vertigial fovcolse two on each side. Vestigial sulcus ending below 
at the angle of an inversely v-shaped transverse sulcus between the 
antennee. 

Slemites unanned. Processes of coxae of second legs in the male 
stout, clavate, distally truncate. 

Locality. — La.: Creston. Type, a male, taken March 5, 
1915. Other specimens taken Feb. 25, 27 and 28, and March 
21, 1915. 


Polydesmus seiratus Say. 

Several specimens taken in February, March and May, 
1915, near Creston, La. 


Polydesmus sp. 

One broken specimen, not fully mature and of uncertain 
species, taken in Mixon's Hammock, Okefenokee Swamp in 
June, 1912. 
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Nemasoma pium sp. nov. 

Xliis is a muph, larger species than tlie wuiutu)}} of Brandt, so common 
in ihe northeastern states, the type being near 'lo mm. in length, with a 
diameter of 1.6 mm. 

The general color is brown, with a distinct middorsal longitudina 
black line and a series of Hack dots along each side over the repugna- 
lorial glands. The posterior region of each segment is darker than the 
anterior and a line along the suture is blackish.' No light areas, sucli as 
occur in sayanum. 

Repugnatorial pores large, each contiguous with the suture, which is 
moderately curved about it. 

The lower end of the first tergite on each side nan'ows to an acute 
angle just above which the anterior edge is moderately incurved. 

The last tergite exceeds the anal valves. It narrows sulnriangularlv 
i.jut is distal! V truncate, cr \’ery obtusciv rounded, differing in this 
conspicuously from that of minutum and ap])roaching that of suyanum. 

Locality.— La..: Creston. March 21, 1015. One female. 

Parajulus robustior sp. nov. 

This is an exceptionally robust species. The general color is brown, 
each somite showing near its middle a solid annulus of a deeper, some- 
what chestnut, color, and in front of this abox'e and scjiarated from it 
hv a narrow pale stripe, a blackish fiaud enclosing a series of light dots, 
while the anterior border abo^'c the kwel of the p(jrcs is bluish. There 
is a broad black band connecting the e^'cs. There is a median dorsal 
liiiigiludinal black line and a series of small Iriack dots along each sid(‘ 
(the repugnatorial glands). 

The cardo of the mandibles in the mal(^ strongly produced ventrad, 
attaining to near lower level of labnim. 

•Each segmental suture is strongly angularly at the level of the 
])ore. A characteristic feature is i)rcsentcd in the last tergite, which 
exceeds the anal valves, being produced into an acute spine, which is 
strongly, evenly decurved in the male, less so in the female; this spine 
proportionately much shorter than in canodensis. 

The first tergite in the female is angular below, but in the male 
the lower border is long, the edge horizontal. Strongly margined below. 
Without distinct striae. Other segments strongly striate l)elow. The 
second tergite in the female much extended below kwel of the first. In 
the male the second and third tergites are strongly angularly extended 
into a ridge along the lower level of each side. 

The first legs of the male are strongl\' erassate, unusually long and 
strongly hooked. 

Promentum of gnathochilariuni in male much enlarged; oblong 
elliptic in form. 

The species seems to be strongly distinct in the structure of the male 
gonopods. The sixth and seventh segments are moderately extended 
below. Of the anterior gonopods the anterior proa^ss on each side is 
strongly clavate, the distal portion above its base subconical, apically 
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narrowly rounded, bearing distally numerous long hairs. The posie^-i .r 
division is a stout, thicker and longer process; it is furrowed across dir 
apex and down the caudal side and is bent moderately cephalad at b e- 
lip; the process is glabrous. The principal process of each poster;, .r 
gonopod is a blade flattened from side to side and curving back c.ii;-]:,(| 
below the groove in the posterior piece of the anterior gonopod; it is nn; 
distally acute and is witliout branches or iirocesses; it bears the semiii.'ij 
duct, which opens abo\^e a little proximad oi the tip. A much srnalkT, 
straight, distall}' pointed process extends \'cntrad on the octal side of 111 ,- 
base of the principal ])roccss, its tip not attaining the lower level of iIk' 
latter. 

Length of a female near o3 mm.; width, 3.5 mm. 

Locality. — La. : Creston. One specimen each on February 21 
February 28 and March 5 (male, type) and tw'o without date, 

Cambala annulata (vSay). 

Numerous specimens taken near Creston, La,, in February, 
March and May, 1915. 

Spirobolus marginatus (Say) . 

One small specimen taken on vSpring Creek, Ga., Aug. 27, 
1913. Also three specimens taken near Creston, La., in March 
and April, 1915. 

Spirobolus paludis sp. nov. 

This species in comparison with S. marAnatus is distinguished ir 
general appearance b}' its coloration, the sides contrasting through ihi'ir 
[)alcr brownish color with the mainly blackish dorsum, the black hand 
across each somite covering the entire wndth dorsally, but narrowing; 
down each side along the anterior margin and ending in a very actiU' 
point ventrall}'. The first dorsal plate is narrowly margined with a 
lighter ertlor, boih antcriorlv and posteriorly and the other somites oi 
the anterior region are margined caudally with lighter color, the marginal 
stripe obscure or absent dorsally in middle and |Josteriur regions. 

The antennal furrow on head below c}'e and across eardo of mandi- 
bles much shallower a.nd less sharply limited than in marginatus. with 
no trace of the ridge bordering the furrow on the cardo ventrall}' thoTigii 
the ridge on the caudal side is ])resent. Cardo lacking the small, ver\- 
acute ventrodistal j)roccss seen in the male marginatus. 

Second segment much less ]jrodueed below the first plate than in 
}nargi)nitus, not at all extending below level of general ventral surface 
of the segment and not much lower anteriorh' than posteriorly. 

The modifications of the anterior legs in the male are very obviousi}' 
different from those in marginatus. The first two pairs of legs un- 
smaller in size than the others. The third pair of legs show ventrall}’ 
a pair of rounded processes contiguous at the middle line, and bcannr 
distally two or throe long setae. The coxal processes of the fourth Icg.^ 
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live higher and more narrowed dislad, each l)earing at a])cx. a much 
aaiTowcT and paler maminilifonn process, The coxal ]:)rocesscs of the 
iif-Ji pair are much longer, al-)0^'e Ijase subeylindrie, a cuncave deijression 
I in ('ach side in an oblique anter'distal face. The processe.s of tlie sixth 
’(i:; are somewhat shorter and each is cu])])ed or concavely dL‘])rcsscd 
in iiS distal end. The coxal [jroeesacs of the sc'vcntli leg^i arc' rnueli llic 
i.n'cest; each broadly and deeply concave on its anterior face. 

Rcpugnatorial ]j(.)re in front of suture which it does not touch; the 
suiure angularly bent cephalad just abot'c tlte level v.i the i)orc. 

Number of somites 49-5(.). Length of the male (iy])e) 45 mm.; 
(Hainctcr, 5.2 mm. A U'lnalc paratype much larger with the dorsal 
transverse bands blacker and more shar])ly (k'daed: kngth about 
<i5 mm., with the width S mm. 

Locality.— Gsl.: Okefenokee Swam];: Mixon’s Hammock 
(male tvpe), June, 1912. The female was labeled simply’ 
"Okefenokee Swamp.” 

CHILOPODA. 

Cryptops hyalinus Sa\'. 

Seven specimens taken in the Okefenokee Swamp, one in 
Mixon’s Hammock, June, and six on Billy’s Id., July, 1912. 
Also four specimens taken near Crest on. La., in February and 
March, 1915. 

Otocryptops sexspinosus (Sny). 

Numerous specimens taken near Creston, I^a., in February' 
and Llarch, 1915. 

Theatops posticus (Say). 

Several specimens taken in the Okcfcnkoee Swam]>: Minnie 
Lake Run, June 14, one specimen; Billy’s^ Id., June, six spec- 
imens; and four in Mixon’s Hammock. June o, 1912. Also 
live specimens taken near Creston, La., in hebmary and 
March, 1915. 

Scolopendra viridis Say. 

One specimen taken near Creston, April 20, 19Io. 

Scolopendra heros C.irard. 

Two specimens taken near Creston, May 1, 19L). 

Hemiscolopendra punctiventris (Ncwixn't). 

Five specimens taken on Billy’s Id., Okefenokee Swamp, in 
June, 1912, and Dec., 1913. Also fourteen specimens taken 
near Creston, La., in March and April, 19L.). 
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Linotaenia fulva (Sager). 

One specimen taken at Creston, March 9, 1915. 

Arenophilus bipuncticeps (Wood). 

One specimen from near Creston, La. 

Arenophilus watsingus Chamberlin. 

One specimen from near Creston taken May 5, 1915. 

Geophilus mardax Meinert. 

One specimen from near Creston, April 2, 1915. 

Nannocrix gen. nov. 

Frontal stiturc not present, Prebasal plate developed and exposed. 
Basal plate trapezifonn, narrowed cephalad. 

Labniin free, tripartite. T.atcral pieces armed with long spiiKais 
].)rucesscs. 

First maxilUe with eoxa^ completely fused at middle and separaU'd 
by suture from the distal divisions. Palpi biarticiilate, the cox:e and 
femora with long membranous lappets at distal external angles. 

Coxtc of seeoiid maxillat completely fused. No trace of pleiim- 
sternal sutures. Palpus triarticulatc; femur without distal pr(.)ee<<; 
claw simple. 

Coxostemum of prehensors with strongly developed ami complrU' 
chitinous lines. Prehensors short, not attaining front margin of he;id; 
articles wholly unarmed within. 

Dorsal ])lates strongly bisulcatc. 

Ventral pores on anterior plates in a transverse band in front of 
caudal margin and in two small anterior areas, one in each antcrolater:d 
corner. Anterior areas may disappear in caudal region, where pores of 
posterior band are also fewer and may be divided into two areas. 

Last ventral plate very wide. Coxopleural pores few, obscure, 
covered by plate. 

Anal pores absent. 

Anal legs unarmed, the claw being replaced by a minute, trans- 
parent tenninal article. 

Type, — Nannocrix porethns sp. nov. 

Nannocrix porethus sp, nov. 

Body moderately attenuated cephalad of middle, more strongly s<' 
caudad. 

General color yellow, becoming dilute ferruginous in the anteri<M* 
region and sometimes in the extreme posterior, the head deeper for 
ruginous. Antennae and legs yellow. 

Cephalic plates short, equal in length and breadth. Greatest width 
near junction of posterior and middle thirds of length. Sides convexly 
rounded; caudal margin incurved; anterior margin in the fonn of a 
very obtuse angle. Sparsely and uniformly hirsute. 
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nasal plate trapenfonn, the anterior margin widely evenly concave 
Abenl one-third as long on median line as the cephalic plate;' throe and 
a h:ij]‘ times as wide as length at middle. 

Antennae moderately short, three times as long as the cephalic 
iilatc. Attenuated distad. The ultimate article equal in length to 
the two preceding taken together. Proximally S])arsely hirsute, becom- 
ing densely so distad with the hairs shorter. 

Prostenium much wider than long (21:13). Anterior margin 
lonning a very obtuse re-entrant angle with the edge smooth and 
strongly chitinized except at middle. Joints of prehensors very short, 
the distal end of the first one on the mesal side scarcely ce])halad of the 
anterior edge of the prostenium. Claws when closed, falling much 
diort of attaining the front margin of head. All joints wh(.)llv uiianncd. 

Prescuta in middle region a half or a little more as long tts scuta, 
Ix’coming very short cephalad and in the extreme posterior region. 

First four spiracles broadly vertically elliptic, the others circular; 
decreasing in size gradually from the first, which is large, candad. 

First legs much reduced in size, the second ones being abru])lly 
longer and stouter. Posterior pairs proportionately more slender than 
the anterior and much longer. 

Xone of the ventral plates at all sulcatc. Ventral jiores in anterior 
I'cgion distinct and numerous, forming a continuous transxersc band 
;.^o^te^iorly, which ma\' extend slighth' forward at the middle andja 
small auFicircular area in each anterior corner. Postcriorlv tlie anterior 
areas disappear and the pores of the iiostcnor band beanni' fi'W and less 
distinct. 

Last. AciUral plate very wide, wider than the preceding stemite. 
Sides strongly coiiw'x, converging caudad. Caudal margin slraiglit. 
C('X()[)Ieural pores obscure, covered by the ventral plate. 

Anaklegs much longer and stouter than the penult in 1x)th. sexes. 
I'he sixth article abruptly much more slender than the fifth, the apjiend- 
ago replacing the claw minute. 

Pairs of legs, 61-63. 

Length up to 45 mm. 

Locality. — La.: Cresion, March 5, March 9, and March 20, 
one specimen being secured on each of these dates. 

Helembius gen. nov. 

Of the genera of smaller lithobiids previously known to occur in 
;hc southeastern United States this genus is like Na^npabius and Garibius 
m having the number of articles in the antennae definitch' fixed at 
twenty. It differs from those genera in having the anal and penult 
legs of the male simply inflated and wholly without special lobes on 
'iiher pair. In the sparse development of spines on the legs and their 
t''>mplete absence from the coxai, the type species suggests Nampabius, 
^Ctiich differs, aside from the possession of the highly characteristic lobe on 
fi-e penult legs of the males, in the characteristic U-fonn of the median 
Vicision of the prostemurn and in the small, not enlarged, single ocellus. 
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In the general character of the spining of the legs the new fomi 
fully agrees with Sigibius occurring in the New England States; hi,;- :,i-^ 
latter genus has the number of articles of the antenme twcMt\' il'.r 
'Ihe body is slender and only slightly narrowed cephalad. f-V-.- 
tergitc narrower than head and than the third tergitc. 

Antennae short; articles twenttt 

Ocelli few, in two, or irregularly in three, series; the single (ieeih,-: 
enlarged. 

Prostemal teeth 24-2, the line of apices distinctly recun’cd. Aleuiae 
incishin acute at bottom, \"-shaped. 

None of the dorsal plates at all produced. The postc^rior corners t,' 
the ninth, eleventh and thirteenth plates moderately oblique or exeiseil. 

Coxal pores small, circular, few, iiniserrate. 

Claw of fetnalc gonot^ods lri])artite; lobc's small, the lateral subec[iuiL 
Basal spines 24-2, moderately stout, though less so than in Tidahiiis, {]]{• 
sides from base to apical division parallel, the apical acuminaK^ ]ian 
very short. 

Coxie of legs all wholly unanned. Claws of anal and penult Kg- 
two. Ventral spines of anal legs, Ih 1 , 1 , I, 0; dorsal, 0, 0, 2, 0, 0, (female^ 
or 0, 0, 1 , 0, 0, (male). Ventral spines of penult legs, U, 1 , 1 , 1,0; dorsal. 
0, 0, 1, 0, 0. 

Anal legs of male short, strongly and unifonnly inflated; the penult 
legs more moderately inflated, the tarsal joints slender; both ])air> 
wholly lacking special furrows or processes. 

Very small, the type species near 0 mm. (female) or less (ntale) ii: 
length. 

Type. — Helembhis nannus sp. nov. 

Helembius nannus sp. nov, 

(jcncral color brown of slight cheslinU tinge, the head more deepu' 
colored. Antcnnai paler, yellowish at ti])s. Legs yellow, but the pfjsur- 
ior pairs darker, cxce])ting the tarsi, which are bright orange or yellow. 

Head much wider than long (about 34:25). Hairs sparse, ul 
inoderale length. On caudal poition two sublongitudinal impr('SMNj> 
d i vergin g cepb al ad . 

AntenncC veiw short; articles, exccj^ting second and ultimate, verv 
short, the ultimate equalling the two preceding taken together. Ham. 
excepting the proximal articles, dense, of moderate length, setose-. 

Ocelli in female type six or seven in nuiTiber, thus, l-f2, 3 or 1-^4 
3, 1, The single ocellus greatly exceeding the others in size, seJ'- 
vertically elongate, and the ocelli of the upper scries exceeding thi'U' 
of the lower. 

Prostemum 1 .5 times wider than long. Distance between chitin!'ii" 
spots near 3.57 times the dental line, Outer prostemal tooth on eaui 
side extending farther forward than the mesal one, making the line 
the apices decidedly recurwxl. Sides slanting directly from the ec'.w 
tooth, a little incurved. 
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I'irst dorsal plate 1.7 limes wider than long, widest anieriorlv; 
ddcs converging caudad, evenly convex. Posienor corners of ninth and 
t-li’veiuh dorsal plates distinctly obliquely excised more on caudal side. 
;hoM' of the thirteenth plate less distinctly so. 

('oxal pores small and circular; 2, 3, 2. 

w , ().(), 2 , 0,0 0 , 0 , 1 , 0.0 . , , , 

■>])incs ot anal legs,--- -|--|- ( ) p f i 

, 0 , 0 , 1 , 0, 0 , 0 . 0 , 1 , 0. 0 , , 

i)eiiult. -1 thirteenth. of the tweltlh 


it.O. 0, 0, 1 , 0,0, 0,1,1 

J ;of the tenth, 

(.'law of female gonopods of uniform width, tripartite, the lolx's \ ery 
short, the lateral equal and the median one but little exceeding these. 
Inner and outer basal spines equal or very nearly so; acuminate distal 
(li\-ision vcr\' short, subobtuso. 

Length of female, O mm. ; of male only 4 mm. 


Locality.' -Ga.'. Okefenokee Swamp; Billy’s Id., June, 1912. 
One female and one male. 


Neolithobius helius sp. nov. 

(.General color of dorsum brown, the head chestnut. Antenna' 
olii'stnut, paler, yelkwish, distally. Legs yellowish, the posterior ],)airs 
il;:rkor, brown to chestnut, but with the distal joints bright orangi^ or 
vclkiwish. 

Head subcordatc, but anteriiwly tnmcaie between the antenna and 
the caudal mrrgin cxcc])ting at cikIs straight or nearly so. AVider than 
Itjng in the ratio 7.5 :(). 

.Antenna mvclcratcly long, reaching tc^ the seventh pedifenms 
segment. Articles t\q)ically from lhirt\' to ihirtyuhrec in numlxT. 
short and very short, the ultimate variable in ]moponionate length, 
sometimes ccpialling the two preceding ones and somctinics much 
shorter. Subdcnscly setose distally, more s])arscly setose proximally. 

Prosternum with distance between chitinous s])ots three iinu's the 
length of the dental line. Lateral sloping margins conspicuously 
incurved. Prostcnial teeth mostly rather small, mostly o-fo, but also 
5-f(h 6+6, 6+7, and 7+7, the most mcsal tcetli on each side often 
much reduced atul lower in position. Mcsal incision very narrow. 

Ocelli forming a compact oblong area. Ocelli arranged mostly in 
lour to six longitudinal scries with the single ocellus much larger, pale: 
e. g., one 6, 5, "), 4, and one 6, 7, 6, T), 3. 

First dorsal plate across its anlerior end only a little narrower than 
die head and equal in width to the third plate. 

Coxal pores very small, circular. Exatnplcs of arrangement and 
cumber: 4, 5, 5, 4; 5, 6, 6, 4. 
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Spines of the anal legs 9 > 

claw single; thirteenth, — 

second to eleventh, ^ J fi^st, 

u, U, Oy ^ 

of coxie laterally armed. 


1 (1 ■ ' 

daw single; penult, ' 

1,0, 3, 2, 2 1,0,3 * 

0, 1,3, 3, 2’ 0, 0,2. 
0 , 0 , 3 , 2 , 1 
0, 0,' 2, 3, i ' 


Last three ].■; 


Claw of female gonopods rather small, tripartite, the lobes acute, the 
median ob\'iously longer and stouter than the others. Basal si tints 
2 , 2 ; moderately slender, in ventral view wth sides parallel to acuK- 
distal portion. 

In the male the anal legs have the third article strongly clavaieiv 
enlarged distad of the base, the thickening cliiefly represented bv a higii 
ridge situated dorsomesally and bearing distally a stout spinn i.iifiil 
serrate at the apex somewhat as in xenopm, and a patch of long liri.siles. 
This rounded, ridge-like lobe extends mesad well beyond inner sirlc o! 
the succeeding or fourth article. Fourth article conspicuously excio’aud 
and longitudinally furrowed along iIk^ dorsoniesal surface as usual, inil 
the joint as a whole not bowed; at ends and along sides of furrow an- 
long setic. 

Length 1 1 to IS mm. 


Locality . — Okefenokee Swamp: Billy's Id., nine specimen 
taken in June; and Honey Id., three specimens taken May ol 
and June 1 , 1912. 


Neolithobius mordax (L. Koch). 

One specimen, with head missing, referable to this s]H'cic' 
taken at Creston. 

Neolithobius transmarinus (L. Koch). 

Numerous specimens takeii in February and March, lido, 
near Creston, La. 



the PHLEPSIDS of MEXICO AND CENTRAL AMERICA.* 
(HOMOPTERA CICADELLINiE) 

By E. D, Ball. 


Genus Phepsius Fieb. 


This genus was erected by Fieber for a small number of 
Ivuropean leaf hoppers with vermiculate brown or dark lines 
inscribed on the elytra and usually with similar markings 
throughout. 

This group reaches its highest development in the tem- 
perate region of North America. Only a small number of 
species extend into the more tropical regions and most of these 
are found in the mountains of central and southern Mexico, 
while no species is known from Central or vSouth American 
regions. 

The vermiculate lines will serve to separate nearly all of the 
si^ecies of the group, while the remainder show such evident 
relationship that they are easily placed. A few have lost these 
vermiculations by reduction in number, while others have lost 
them by the gradual substitution of dots in their place. 

The following subgenera arc represented in the North 
American fauna: 


Ke\ re THK SVB(..KNr.KA (U-' Plll.LPeilUS. 

. Head distinctly narrower than the pronotum; the lateral ntarj^in (jt pn-nuUiiu 
strongly carinate, long, nearly ecinalin^^ the short diatneier ot tlti- eye. 
b. Head much narrower than pronolum, which is prohiiccd beUyeen the o>e^. 
vertex and front long and narrow; large aetivt' sixa'ie.s with long nairou 

ItKiumus uox. 

hh. He\d slightly narrower than pronolum which is regularly runmlmg m Iront; 

front broader above; shorter and sloutei' species . I cxatinfim no\ . 

■a. Head conical, about equaling pronolum; lateral margin ol pronolum almost 
obsolete, never more than one-fourth the short diameter ot the ca 


outer margin pak 


Di.\ 


ytra 
ifii'ii with 
f!us nov. 


usually with an angular pattern on inner part 

MU Ileadi^wide or wider than oronotum; lateral margin ot I'roivUum 

one-third the short diameter of the eye or lunger; eiytra with pa, tern uan> 
ver,-e or wanting. . 

b. Front margin of hear! not produced or hmaeeotis. 
c. Vertex Ion, e..d flat; front flat ,n prohle, 

e. Ve“Sort'” I'ont sloping: convex, tlnn; nn.rg.n 

1,1,. Front“Lrgi.ron,oa.r,,ro<U,ee,i. (ol.aceons : ■ Baker 

writer was asked to undertak,' the .lav .d:e of the 
.\mericana in 1902. The material arrived in yT\ poor veam 

uaken i,p and more than half completed ,n H';,, ‘ !olxm,tive work 

including the figuring of many species by Mrs. Ball. . .g ■ - 
at that time redlteeS the time poptbte to gtve to the Hmm-,Za 

was not completed at the date, the editorh set lor f '.Up prouus from time 
volume. The writer then decided to publish hi.s ^ ^ rotn'rned Hu- 

10 time, as opportunity offered, after which the iratenal imU be returnee t ,iu. 

Hiologia collection, 
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Submenus lomnus nov. 

Resembling Phlepsms but with head much narrower than pronoiurn 
vertex narrow, disc flat, front lon^ and narrow, but slightly widuihii-^ 
above. Pronotuni large, pushed forward between the eyes, the lairral 
margins long and strongly oblique. Elytra very long and narrow, ovlt 
one-third their length beyond rla\ms; central apical cell long curwP. 
narrow at base. Surface of chara regular!}" inscribed with vermicaiiaic 
lines. 

Type of the subgenus Phlepsius (lowamts) handlirscJii, n. si). 

This subgenus is remarkably distinct in the narrow head, 
front, and extraordinarily long elytra. It will probably be given 
generic rank later. Phlepsms majestus Osborn and Ball, tvhich 
occurs in the central and southern United States, also belongs 
to this group. This species, together with the three follow’ing, 
form a striking series of large, showy forms that at first sight 
are often mistaken for tawniy members of the genus Gypoim. 

Key to the Species of Iow.-vxcs. 

a. Vertex llat, the light margin narrow 1. elongafns ii. sp. 

aa. Vertex convex, the liglit margin broad, 

b. Tawny, lenglli Hp;? rrim. or over. 

c. Female segment with a broad, short notch without teeth. 

2, hebrneus n. sp. 

cc. Female segment with a deep narrow median slit with marginal teeth. 

3, hand Hr SI hi n. >i.). 

bb. Grayish or cinereous; length 7.5 mm. or less; female segment with a triangu- 
lar notch and prominent teeth 4. spaiulaius V. 1). 

Phlepsius {loivaniis) elongatus n. sp. (Fig. Ja and b). 

Resembling majestus but narrower with a longer, flatter vertex and 
a long acuminate female segment. Length of female, 10 mni. Vertex 
transversally depressed, nearly flat on anterior half, acutely angled 
with the long narrow front, one-third longer on middle than against eye. 
half tvider than long. Pronotiim much wider than vertex, the outer 
angles prominent. Elytra very long and narrow. 

Color. Vertex pale testaceous; the anterior third black except h"' 
a narrow* light margin and a median line; a spot against either eye ni'w* 
the base and an iiTegular band on middle browmish or fuscous. Froiv: 
pale wuth fuscous arcs, the upper pair very distinct and margining tlic 
vertex, below they coalesce into an irregular spot on the disc. Pre- 
notum pale, irregularly mottled with brown, three fairly definite fuscou> 
spots on the anterior sub-margin behind each eye. Scutellum fulvoe. > 
with six light points. Elytra pale, fulvous, uniformly inscribed witbi 
testaceous. 

Genilalia. Female segment continuing full width as long as the 
penultimate, then tapering into a long, slender point extending almost 
to apex of pygofers. 
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Described from a single female from Amula Guerrero, Alex. 
<H. H. vSmith). This is a strikingly distinct species in many 
characters and unique in the genus in the elongate female 
segment, 

Phlepsius {loii'anm) hebraeus n. sp. (Fig. da nti<1, b). 

Resembling handJirschi in general fonn and a],)])earance, slightly 
smaller; color and marking similar but slightly paler. Length S.5-0 
mm.; width, 3 mm. Vertex transversely convex, one-iourth longer on 
middle than against eye, twice wider than longo the anterior margin 
bluntlv rounding to front; front long and narorw, the margin straight 
to just before the apex. Pronotuni broad, the outer angle sharp. 
Elvira long and narrow; the antcapical cells parallel margined, a num- 
ber of extra cells on the costa opposite the antcapicals. 

Color. Vertex and face marked as in handVirschi and majestus. 
Pronotum pale, irrorate with brown and with a few black s])ots along 
the anterior sub-margin. Elytra as in handlirschi but lacking the rufous 
cast and usually with a few definite light spots inrihe apical cells. 

Goiitalia. Female segmient moderately long, posterior margin 
slightly concave with a small semi-circular median notch. 

Described from eight females, one from Arienna Aluseiim, 
labeled “Mexico, Coll. Sign. Jassus liehrceiis Stal ihebreeus dct. 
Sign),’’ and seven from Amula Guerrero Mex. (H. H. Smith). 

Phlepsius [lou'unus) handlirschi n. sp. (Fig. 3b, c, and d). 

Form and general appearance of majcsins Osborn and Ball. Slightly 
smaller and with a narrower vertex. General color, iub'ous brown. 
V'rtox pale yellow with a broad band and tv'o sul>a])ical spots black. 
Ia.'ngth 9-10 mm.; width 3 -3.0 mm. \ ertex and taco as 'm hiPr ecus. 
Idytra slightly broader and less faring, second and third a|:)ical cells 
long and curved. 

Color. Vertex pale yellow, a transverse _ band bedrind xho ocelli 
widening on the disc and intemipted in the middle, and a pair of spots 
in front of this, black; this batid incloses a yellow dot against eacli eye. 
f ace pale sordid yellow. Short brown ares on front and a dark oeellati; 

on clypeus. Pronoium pale, coarsely irrorate with fulvous brown, 
the anterior sub-margin wdth coarse ocellate dark spots. Elytra pale, 
ratlier sparsely inscribed with fuh’ous; three dark spots along the 
suture. 

Genitalia. Female segment short, traiisx'crse; posterior margin, 
nearly straight, the median third produced on each side of a narrow 
median notch extending over half way to the base; angles next this 
notch acute. Male valve semi-circular, plates long, acutely tnangular, 
the extreme tips rounding, three times as long as the valve. 
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Described from three females and one male from Omili. .e 
and Xucumanatlan in Guerrero (H. H. Smith) and Ciurai! 
Mcx. (Forrer). One female from Vienna Museum, lalx-iail 
“Mexico Coll. Sign, {hebrcciis det. Sign.) (114),’’ which is sligluix 
darker than the rest but does not differ otherwise. 

Phlepsius (lo'd'anus) spatulatus K. D. (Fig. 4b and c). 

This is a smaller, paler, and less definitely marked s])eeu>. 
occurring commonly from Colorado south to Central Mexi*. i), 
Specimens are at hand from Mexicali, June; Ti-Juana, AiigiiM. 
(Ball); El Taste and Presidio Mex. (Forrer). The short 
on the female segment separated by an acute notch will re;inily 
separate this species from any other. 

Subgcnu.s Tcxanajius nov. 

Resembling Phlepsius but with head narrower than du' 
pronotum, front rather broad, convex, widening above liu- 
antemuc and approaching the eyes. \TrLex bluntly conical. UX' 
margin to the front rounding. Pronotum large, broadly : lai 
evenly rounding in front; the lateral margin long, obliqmr :ni4 
definitely carinate. Elytra broader and shorter than in loicn iiu \ 
whole surface inscribed with vcrmiculatc lines. Txqje oi qiv 
subgenus Phlepsius [Tcxananiis) mexicanus n. sp. 

Key j'o thic Si’E( ies ce Tex.xx.xxcs. 

;i. Sutural iiuiigiu of elytra not ilefinitely marked with Wghx, 


1 . 1 . lUytra uniformly irrorate. 

c. Leiijfth 7 mm., female sognu-tit exe.avatocl to base ">. cu^en'c't.' ■ 

cc. Shorter, female sextucMit cxcavatei! halt way to liasc... .0, supei'^fus ’ ■ n. 
bb. Elytra with irrexolar areas of dark and light 7. n!exic(i)i)i> w 


aa. Sutural margin of elytra dehniielv light marked, 
b. Vertex, pronotum and seulellum eaeli v.oth a pair of black dots. 

,S, rvr »//;(' 

111). Without definite blaek dots. 

c. Vertex dark brown, nearly llat .51. t!os(itiii< v 

ec. Vertex cincrcou.s, eonvex; species small U). ovaUis . 

Phlepsius (Texanauus) eugeneus ii, sp. (Fig. db and c). 

Nearlv of the form of cxi-iil(iis but larger, |)aler, and lacking 
definite markings of that species. Pale grayish or slightly fuiv 
brown. Length 7 mm., width 3 mm. Vertex convex, one-fourth !>- 
on middle than against eye, twic'e wider than long. Anterior nrr 
bluntly rounding except at ajjex, front broader than in hebrauis, ah' 
liarallel margined until just before the aj^cx. Pronotum but little w: 
than across eyes. Elytra longer than in excuUus, flaring behind, 
inner antcapical cell very long, the outer one broadest in front. 
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Color. Pale yellow, two pairs of approximate dots on suture Ijctween 
wrtex and pronotuni as in cxculliis, two indistinct brown spots at apex 
ut vertex, and front brown with pale dots. Elytra milky, inscribed 
with brown, faintly washed with rufous in most specimens' the tips of 
ilic claval nervures fuscous. 

Ceniialia. Female sepunent long, angularly narrowing posteriorly, 
ir.uklle half roundingly emarginate clear to the base wl iere there is "a 
slight median tooth. Male t'alve very short and ol:>tusc; plates large, 
I'-iangular, with nearly straight margins, white with bku'k si)Ots at the 
Ixisc of the short marginal hairs; the stout spines of the [ngofers 
L-xceeding those of the plates. 

Described from twelve specimens from Acuguizotla, Cluer- 
ivro. o,500 ft. Oct. (H. H. Smith); Aniula, Guerrero, b. ()()() ft. 

(H. H, Smith); Das Arroyos, Guerrero, 1, ()()() ft. Sept. 

■ H. H. Smith); Ticrra, Colorado, Guerrero, ft. Oct. 

H. II. Smith); Cuernavaca, May; and Iguala, Mex. 

This species may be separated from exciillus by the absence 
n:' definite fulvous and wa\y markings along the dorsum, as 
well as by the much longer notch in the female segment, and 
b-nm spatidatiis which it resembles by the distinct genitalia. 

Phlepsius {Tcxduanus) superbus V. D. (Fig. hb mid el. 

This compact, dark browm species niiu'h resembk's nicxicafius 
i'Ul IS slightly smaller and more elongate. The ver_\' dark lace 
Slid distinct genitalia will readily distinguish it. 

It occurs from Colorado and Oregon south to Central 
Mexico. Specimens are at hand from Ti Juana, Jiim' (Ball) 
and Mescala, Guerrero Mex. iH. H. Smith). 

Phlepsius [Texauduus) mexicanus n. sp. (Fig. 7a, !>. (\ d ami e). 

Closely resembling P. dn'olnius but quite distinct in shajw dI vertex 
v:d genitalia. A stout s|.)eeies witii the bnnvnish luseous iiT(»raiioiiS 
'ivgularly distributed, leax'ing patches ef milk white. Length mni.. 
dth d nun. 

Vertex convex, with the fn.nu alnir.st eoni('al. nearly hall lunger on 
' addle than against eyes almost three times wider than long. Ironl 
• ^uad wedge-shatied but little longer than its basal width, fJvira broad 
al .short, the apices a])j)ressed; a])ical cells short. 

Color. Vertex testaceous brown, thre(’ irregular blutehes tai the 
aierior margin and numerous dots on the disc ])a](': ]ironoUim tes- 
■■aeous brown, with irregular hierogly|)hic light markings on anterior 
If and light iiustulate sjxgs on the remainder. Seiitelluni with the 
oex and two marginal s]iots light. Elytra milky white, the ner\ures 
■scous brown, the vermiculalion mostly coak'seed into fuscous dots 
iich are larger toward the margins. 
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Geinfdliu. Female se^nent reduced, less than two-thirds as v,- 
as the penultimate, consisting of an obtusely triangular plate witli 
apex produced into a strap-like tooth as long as the segment. A pair > 
broad plates arising under this segment cover the l:>ase of the ])ygo:<. 
and a pair of heav\' folds occupy the corners. Male valve roimdir;-,;, 
]jlaU‘s narrow, scarcely as wide as the valve, concavely narrowing to d;:.- 
blunt points, two and one-lialf times as long as the valve, not quite 
long as the compressed pygofers. 

Described from seven specimens from Orizaba, Decemlicr 
(II. S. and F. D. G.); Chilpancingo, Mcx., June, (H. H. S i; 
and one female from Vienna Museum labeled mexicana del. 
Sign. 


Phlepsius {Texananiis) excultus Uhl. (Fig. 8a, b and c). 

This strikingly marked species resembles eugeneus m 
structure and decorus in markings but the fulvous dorsum and 
commisural line will at once distinguish it. It ranges through 
the southern United States and a single specimen is at hand 
from Puentad, Ixtla, Mexico, July (C. C. Beam). 


Phlepsius {Texan an us) hosanus n. sp. (Fig. 9a and b). 

Fonn and general appearance of decorus 0. & B. slightly smaller 
and with a definite concave light line between the ocelli. Length ii mra., 
width 2^2 mm. 

Vertex transversd\’ convex, slightly sloping to the narrow margin, 
one-fifth longer on middle than against eye, twice wider than long. 
Front moderately broad above, wedge shaped, distinctly longer llian 
wide. Pronotum but little wider than across the eyes. Elytra longer 
and more flaring than in decorus. 

Color. Vertex brownish fuscous; a spot at apex, the line between 
ocelli and the base ivory white. Pronotum with tawny markings on liw 
anterior third. Scutellum tawny with light and black spots. Ely tin 
ivory wFite, with fuscous irroratioiis coalescing into irregular s])og’ 
omitting the inner margin back to apex of cla\ais. This ivory margin is 
narrow next the scutellum and is crossed by the inner claval nervin'i. . 
It widens out on middle of clawis and again before apex and usuall}' 
bears one or more black spots in each expansion. 

Genitalia. Female segment short, posterior margin nearly truncate 
with four triangular teeth on the middle third, the outer pair the largic 

Described from two females, from Orizaba, Dec., (H- b. 
and F. D. G.); and Tepetlapa Guerrero, Mex., Oct. (H. H. 8. . 
The broad, stout form and the dark color within the median 
ivory spots render this an easily recognized form. 
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Phlepsius {Texananus) ovatus V. D. (Fig. lOa, b and c). 

This is the smallest species of the group in Mexico and its 
small size, oval shape, and pale commi sural line will at once 
distinguish it. 

It ranges from Oregon and Colorado south to southern Mex- 
ico. Specimens are at hand from Cuernavaca, Morelos (H. 
H- S.); Jalapa, Vera Cruz, June; i\umlcma, boo ft., (Barrett); 
and Ti Juana, August, (Ball). 

Siihgenus Dixianus nov. 

Resembling Fhlepsius but with the head about equaling the prono- 
tum in width; the lateral margin of pronotum very short, sub-obsolete, 
scarcely carinate; vertex flat or sub-conical, rather narrow, the width 
of head made up by the long diameter of eye which is nearly as great as 
the width of vertex; front long, convex margin, forming a regular curve 
to ocelli which are large and touch the eye; eyes wider than gena?; 
clypeus long, narrow, and very slightly constricted. Elytra long and 
narrow, venation obscured by the pattern, the central apical cell long 
and narrow, slightly curved, the outer anteapical broad at base, often 
acuminate with several supernumerary cells at apex, the costal margin 
often broadly light with four black spots ; usually an angulatc cuttetix- 
likc pattern on the disc. 

Type of the subgenus Phlepsins (Texaiianus) iitahnus Ball. 

This is a very distinct little group, intermediate in character, 
betwTcn Eutettix and Phlepsius proper, and it will probably 
receive generic rank later. Its members can be recognized at 
once by the sub-obsolete lateral margin of the pronotum, the 
unusual wudth of the eyes, the costal spots, and the pattern of 
the elytra. P. costomaculatus is the most common Mexican 
form and has been figured but utahnus is more representative 
of the group, which includes a number of species from the 
southwestern United Slates, such as pulchripennis Bak., 
loculatiis Ball, stellar is Ball, and floridanus Ball. 

Kev to the Species of Dixianus. 

:c Vertex short, convex, almost parallel margined; elytra pale, costal spots 
large costomaculahis V. D. 

Vertex definitely angulate, Hat; elytra witii a heavy ])attern and small costal 
spots niahuus Ball 
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Phlepsius {Dixianus) costomaculatus V, D. (Fig. 11a, b, c, d and e . 

This pale species is the largest one of the group. It occurs 
in most of the Gulf States region of the United States and is itie 
only one so far known to occur far south of the Mexican border. 
Specimens are at hand from Teapa in Tabasco, Mexico, Ftb- 
ruary, (H. H. S.). 

Phlepsius {Dixianus) utahnus Ball 

Of this beautiful little species which occurs in the south- 
western United States a single example has been examined 
from Commondu, Lower California, Mexico (Haines), 

Subgenus Zioninus nov. 

Resembling Parapklepsius in general form but without the foliaceous 
margin to the vertex. Vertex long, flat, rounding or subangulate in 
front; face almost straight in profile, meeting vertex at an acute angle: 
the margin blunt and not inclined to be foliaceous; front broad, wedge- 
shaped, the ocelli distant more than their width from eyes. Pronotuni 
with the lateral margin almost as long as the short diameter of the eye. 
strongly carinate. El3dra broad, short, apical cells almost quadrangular, 
venation of disc much obscured by heavy reticulations. 

Type of the sub genus Phlepsius {Zioninus) extremus Ball. 

The broad, short form of this small species renders it quite 
distinct in the broad-headed groups, while the large, flat vertex 
and reticulate venation set it ofT structurally from all others. 

Phlepsius {Zioninus) extremus Ball (Fig. I3a, b, c, d and c). 

This species has been found in the United States from Utah 
to California and south to Mexico. Mexican examples are at 
hand from Ti Juana, June and August, (Ball). 
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EXPLANATION 01- PLATES. 

Pl.\te XXXIII, 

Fig. 1. *Phlepsius (lowanus) elongatus n. sp. 

Fig. 2. Phlepsius (lowanus) hebraeus n. sp. 

Fig. 3. Phlcpsius (lowatrus) handlirschi n. sp. 

Fig. 4. Phlepsius (lowanus) spatulatus \b I). 

Fig. 0 . Phlepsius (Texanaiius) eugeneus n. sp. 

Fig. 6. Phlepsius (Texananus) supcrbus V. D. 

Fig. 7. Phlepsius ('lexananus) rripxic'anus n. sp. 

Plate XXXIV. 

Fig. 8. Phlepsius (Texan anus) excultus Uhl. 

Fig. 9. Phlepsius (Texananus) hosanus n. sp. 

Fig. 10. Phlepsius (Texaiianus) ovatus V. D. 

Fig. 11. Phlepsius (Dixianus) co.stomaculatus V. 1). 

Fig. 13. Phlepsius (Zioninus) extremiis Ball. 

In all figures a refers to adult; b, 9 genitalia; c,(f- genitalia; ,9. elytra; e, lace. 




£. D. Ball 







SCIRTES TIBIALIS, GUER., (Coleoptera-Dascyllidae), 
With Observations on its Life History.* 

Walter C. Kraatz. 

Scirtes tibialis, Guer., belongs to the Dascyllidce, a com- 
paratively little known family of small, inconspicuous beetles 
which have not been extensively studied. The adults are tech- 
nically described, but few of the life histories have been worked 
out, despite some very interesting larval forms represented in 
the family. Of these beetles, some (grouped together as the 
Cyphonides, (13), from the name of the genus Cyphon) have 
aciuatic larvae, and these are remarkable in possessing long, 
many-jointed antennae. Scirtes is of this type. 

A search into the literature revealed nothing on Scirtes 
tibialis, except the description of the adult (4), (5), (1), and 
only a few scattered notes on the genus, with but one paper 
dealing with the larva (9), and that the species Scirtes cham- 
])ioni. Both Helodes and Cyphon have been the subject of a 
number of studies, mainly in Europe, and most of the aid 
relative to the larvae of Scirtes was obtained from the papers 
(2, 3, 9, 10, 11, 12) on these related genera. 

OCCURRENCE AND DISTRIHUTION. 

Although aquatic, the larva is not an open-water swimmer. 
It has a distribution restricted to that of the duckweed, Lenina 
minor, its one food plant, which grows commonly in solid areas 
often of some considerable extent, throughout the summer, in 
quiet shallow waters of bays along the shores of small lakes, 
and in suitable permanent ponds, large or small. The material 
used in this study was obtained principally from a pond north- 
west of Madison, Wisconsin, and also from such bays along the 
shores of Lake Mendota and Monona. The larvae are usually 
found resting or feeding on the lower surfaces of Lemna leaves. 

When crossing small spaces of open water, the larva moves 
(never more than a few inches at a time) usually with ventral 
side uppermost, just beneath the surface film. It may also be 
dorsal side uppermost, especially when swimming down away 
trom the surface. Its motion is a characteristic wriggling one, 

* Contribution from the Zoological Laboratory o( the University of Wisconsin. 
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which is a combination of very rapid leg movements and rc\\;u' 
jerky bendings of the body from side to side. The body mo v, . 
ment is the effective factor in the locomotion. SometinuT: i; 
suddenly stops in its movement and rests just beneath li;,- 
surface film apparently as well as beneath leaves. The locomo- 
tion of the younger instars differs somewhat, but this is one of 
the phases that can not be elaborated here. 

The beetle itself is never aquatic, but is commonly found on 
grasses and other plants along shores and on the exposed ])or- 
tions of aquatic vegetation, of waters suitable for the larva. 
The imago is perfectly capable of flying, but is also a remarkabb 
powerful jumper, possessing enormously swollen hind femora. 
Most of its motion, within its usual habitat, is by jumping. 

LIFE HISTORY. 

The eggs were not found in nature, but many were laid 
under laboratory conditions by both reared and captured 
beetles. Whether eggs are normally laid submerged could 
unfortunately not be determined. I never saw a beetle enter 
the water to lay eggs, nor deposit them into water, although 
some dishes were favorably constructed for such procedure. 
Judging from the immediate water requirements of the young 
larva, however, it seems an entirely artificial and abnormal 
condition that all eggs secured were laid by beetles on dry 
objects, directly on the glass surface or on bits of leaves in small 
vials (without water) in which many of the beetles were isolated 
for observation. 

Eggs are laid in small, irregular masses, which are stuck m 
the surface. Of the eggs studied, the first mass was laid during 
the night of July 5 and hatched July 16, making an egg period 
of 11 days. The time of oviposition of six other masses wa- 
known, but in three of these all the eggs died because of mold. 
The periods of the remaining ones were 9J4, 1()J4 and 11 da\r-- 
The eggs of a single mass all hatch within a space of severnl 
hours. The egg period is hence 9j"2 to 11 days. 

Larva. 

The only young larvae obtained were from the above mci-- 
tioned egg masses in the laboratory, and were numbered - 
groups correspondingly. Records of all of their ecdyscs wc’ 
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m:t(lo and the stadia lengths were noted (in a series of lahles) 
in days, but also in half days and shorter inttn'vals where 
possible. The average length of the stadia for all the individuals 
in a group are given in the following table: 

Xo. of I r.KXGTK OF STUjH IN NL MBHk OF DAYS 

; 1st 2n(l 4lh oth (iOi ^ 7ih 

group at ^ sta- Sta- Sta- Sta- Sta- Sia- Sia- 

. begin iig : (iium clium (bum (Jium. dium (burn liiinii 


Xn 1 23 ; 3 4 4 s II ; s 

Xn 1 19 I 2 .56 6 . 6.2 6 6.16 

Xo^o 15 I 2.5 () 5.H4 6.7 7.7 7 

Xo.7 12 j 2.25 


There is some apparent regularity in these stadia lengths, 
but not enough for drawing exact conclusions. Especially is 
this true of the latter ones because of the many fatalities caused 
largely by molds, that occurred in an increasing rate. As a 
result these latter stadia arc represented by only a few individ- 
uals. In group 1 unfortunately all the larva^ cxcei^t one were 
killed by mold early in the second stadium, sharing the fate of 
groups 2 and d; but this one survivor lived tlirough its seventh 
suidium and died in its eighth. Thus of group 7, all the lar\ae 
(lied before they had completed the second stadium, and oi 
group 4. before they had comp1ct(Hi the btli stadium. Observa- 
tions terminated in the middle of Septemkier. Since work could 
not he continued during fall and winter, further data of eedyses 
and growth and the exact manner of over-wintering, could not 
he ascertained. An unsuccessful effort vras made to determine 
the winter condition of the larVcT when 1 resumed work in 
March. 

The first larva found in Spring (.1918) was on May 4 at 
which time just a few new Lemna leaves had come to the sur- 
lace, (having developed from buiblcts, which overvintei at the 
bottom). Though the food supply was just as meagre May Ib 
twelve larvte were secured, and they were becoming increas- 
ingly more abundant in the upper water. This rep^resents then 
the time of resumption of growth and activity. Ihe seventh 
instar, the last reared the preceding August, was^only 
tenths as long as the average full grown larva. Some of the 
larv^ obtained in May were no larger, but they varied from 



39G 


;/ nah Entomological Society of A merica [ Vol . X i 


2 to 3 mm. in length. The disparity in size is accounted for i,i\- 
earlier or later hatching the previous summer, and because -i] 
this fact, and since no individual life history could be traeeiK 
no significant comparisons as to size between these larvas Dr 
with that of the preceding autumn, can be made. 

It can be stated that the larvae have a comparatively sd .w 
growth, a large number of ccdyscs, that they overwinter at ’hr 
bottom of the water, and must pass through considera!)]^ d;’ 
their growth in late spring. 

Old larvae were obtained (in 1917) from June 17, when rhi.' 
work was begun, to July 22. The distribution over this ]X'rif);i 
and relative abundance of maximum size old larva? shows ihsi. 
in this locality the mean date for their full growth is during dir 
first week in July. 

Pupa. 

The pupa is short-lived. It was not found in nature. I'U: 
many old larvae pipiated in the laboratory, and, although tlirr; 
was a rather high death rate, due to molds, a number com])leir;i 
their life history. Out of 2.3 pupay the time of pupation ui l 
was not secured, and 12 died before emerging as imagoes. Tin 
records of the other 9 show an average pupal period of iilu'-'.c 

3 days. 

Adult. 

The beetle was first caught on July 4, but only three wi r 
then secured. This date corresponds pretty well with tha‘ ■ ' 
the first emergence of the I'leetle in the laboratory, July (i. i ' 
nature the beetles iX’came increasingly more abundant u]) 
the latter part of the month, alter which there was a rap., 
decline until the last week in .August when no more ww 
ca])turcd. 

The life stages obviously overlap during early and mid^. 
summer, when at some favorable time old larvcC, pupre, aduJ: 
eggs, eincl even young, new larvae may exist simultancousi 
The period for each life stage is jjreLty well marked off lliotts 
with a maximum point of abundance for each. 

A summary of the life history (which seems reasonable e\v 
from the incom])lete results) show^s an egg period of about i; 
days, a larval life of about eleven months, a pupal period 
three days, and an imaginal existence of possibly a week or tw' 
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ail hough the last is a mere estimate from a few laboratory 
{.‘dses, and it must be said that the laboratory conditions for the 
adult were unavoidably very artificial, There is one generation 
a year. 


Dl'.SCRIPTIOV or STAGi:s, 

The (Fig. 1). 

The eggs are ellipsoidal in shape, smooth, of cream-white color, 
uiid iinifonn size, measuring .:>7 mm, in length and .tT) mm. in greatest 
thickness. Eggs are laid in irregular masses. The embryo in ilie latter 
lAirt of the stage is clearly visible. 

The Larva, Eif\sl IiLstar (Fig. lb. 

The first instar is very small, the Sjiecimen figured being ,bS> mm. in 
length (exclusive of antenme) and ,19 mm, in greatest width, boily 
elongate, tapering distinctly and continuously caudad. wiliest at ])ro- 
aiid' meso-thorax. Translucent whitish color. Mead narrower than 
tbfwax, sligditlv broader than long, widest at eyes. Prothorax longest 
segment of the body. Ihghth abdominal segment long('r tlian others. :is 
t.ng as broad, ta])ering caudad, and eornplete (as are i)reeeding seven), 
lut its sternum only half as long as its tergum; ninth segment, npre- 
s^nted by stermim only, equal in length to steniiim of eigluh. Ihieh e\'e 
(‘onsists of a larger mass of oivlli, with a smalka' mass just ])('hiritl it and 
i-early confluent with it. Anteniue setaceous, half as long as body, and 
i 7 segments. Legs similar; coxa sliort: trochanter ti'iangular; lemur 
(tud tibia of nearly equal length; tarsus of oni‘ segment, ainl in form of a 
long single claw. Of the sette, distributed as shown in Mg. 1. onlv the 
w-ry long ones extending |)ostcriorly trom the ('ighth abdominal segment, 
need be noted here, as a distingui.shing charac'ter lor the instar. 

Subscquciil Instars. 

Succeeding instars do not diller mark’cdly troin the Inst. IIkk is 
more difference in general appearance between tlic first [ind second 
mstars (compare Figs. - ami d) than between an^ tU'> siibst-Nquent. 
■ucccssi\-e ones. The long cauriaf act;e of Uk- lirsl insi.ar are re|.l:iee.1 hy 
hort sctfc after the first molt. Growth in si/.e is very dmv. .Mtei the 
mcond molt the body begins to la])er somewliat more eeiilKnad ihe 
greatest width being in the nietathorax. A slight yOlow-ian color is 
::l)parent as earlv as the third instar; it liecoines dai'ker m sucev.'ding 
ones, and ultimately brown, ’fhe two adjacent nmsses oi oeelii soon 
(use into one rounded eve, 'iTe coxa, even in tlie .<ec‘ond uistai is eaigei 
dian in the finst, and in later iiistars is com])aralive]y nimii longer. 

The most marked cliaiige is that of the nunfoer and proportionate 
iZC of tlic antennal segments, which increase in a graduate- 1 ua\ at 
uccessive ecdyscs, IGxamination or availalilt' speeimetis sn. nuM a 
•onstant number of segments (Ixirring (.ilivious abnoimahtiesi e.s (.> ows. 
'irst. instar, 7 segments; second instar, jd segmentsj^ thinl insiar, >1 
egments; fourth instar, 29 segments; tittli instar, do or .>< segments. 
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Determination of wliat stage a lan-a was in depended upon counts . t 
antennal segments. Lack of sufficient material precluded studv 
instars directly following the above. Whether there is a siiniiah , 
graduated increase and constancy for all instars cannot consequently hf 
stated. A continued increase in number (without corresponding large 
increase in comparative length of the antennae) seems certain thouXg 
for in the full grown larva, a big total of 120 to 125 segments exist. Tins 
is a striking feature, and one which does not correspond with the (’un- 
dition in larvie of Ilelodes and Cyphon, (11). 

Last Insiar (Fig. 4). 

The average full groum larva has a length of 7 mm. The specimei] 
figured, with a length of 7.33 mm., was of maximum size. The bod\ 
generally is as described for earlier instars, but is more flattened dorso- 
ventrally. Its shape can be characterized in short as that of the silver 
fish, Lepisma sp., a similarity that is true also of the antenna?. Color a 
dark, uniform brown. Head nonnally deflexed. Antemue setaceous, 
very long and slender, three-fourths as long as body, of 120-125 seg^- 
ments; segments 1 and 2 much longer than any of those following. Leg 
has long, heavy coxa. 

Pupa (Fig. 5). 

The pupa is elongate-rounded, about 4.5 mm. in length, and of 
cream white color. It is attached by its anterior end to the lower 
surface of a Lemna leaf, and hangs freely. The last larval skin may or 
may not remain attached to the pupa; if it remains it may be for either 
a short period or even beyond the emergence of the iinago. 

Adult (Fig. 6). 

The adult (length 3 to 3.5 mm.) was originally described by 
Guerin (4). Although his work was not available, the descri]v 
tions of Horn (5), and Hlatchlcy (1), obviate the need of tech- 
nical description here. The most characteristic features which 
are easily noted in this beetle are its very broadly oval shapio 
its short, much deflexed head, and its greatly swollen hin-.i 
femora. 

Although the color of very many of the specimens of beetles 
is, as described, ^‘uniform piceous or nearly black, moderatel}’ 
shining,” (1), of a considerable number of others it is a uniform 
dull, dark brown. The beetle is '‘sparsely pubescent,” but the 
brown ones are relatively more pubescent than the black. The 
brown ones as a group are also larger, having all about the 
maximum length of 3,5 mm., while the black are on the w^hole 
3 mm. in length. W^hile Horn (5), says that the claw on the 
tarsus is simple, in all beetles examined in this study ^ the tarsal 
claw was double. 
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EXPLAXATIOX OF PLATE XXXV/ 

(Figures; outlined with camera lucida), 

Fig. 1. Egg, length .37 mm. 

Fig. 2. Larva, first instar, dorsal view, length .GO mm. 

Fig. 3. Larva, second iristar, dorsal view, length .74 mm. 

Fig. 4. I^arva, final instar, dorsal view, length 7,33 mm. 

Fig, ,5.‘ Pupa (P), attached to Lemna leaf. Last larval skin (Lj still altacin'd 
to pupa. Leaf tilted upward to show under surface completely. 

Fig. 6. Adult beetle, dorsal view, length 3.G mm. Head much deflexed so ib.u 
it is not seen from this aspect. Pubescence indicated by short !i:cr 
lines. 





PUP^ OF COMMON SPHINGID^ OF EASTERN 
NORTH AMERICA.* 

By Edna Mosher. 

Since beginning the study of pupae it has been necessary 
many times to try to prove that a classification based on pupal 
characters should indicate natural relationships just as well as 
a study of the adults. There are still too few persons who 
lielieve that anything can be gained from a study of the biology 
of a species, or that a classification based on the immature 
stages of a group offers any aid in the solution of problems 
relating to the adults. It seemed to me, therefore, that a study 
of so compact a group as the Sphingidse, upon which such a 
careful study of the adults of the world species has been made 
by Rothschild and Jordan in their masterly revision of the fam- 
ily, would offer some evidence on this vexed question. The study 
has confirmed in practically every detail the classification of 
Rothschild and Jordan. It has shown the same relationships, 
and practically the same degree of relationship existing between 
the various species. In some cases it was not possible to sep- 
arate satisfactorily very closely related genera and species, 
which serves to illustrate another idea about pupae which seems 
to me to be an absolute fact, namely, that the pupa is slower to 
change than cither larva or adult and therefore indicates the 
ancestry and relationships of a species or genus better than any 
of the other stages. 

Since the Sphingidse contain the largest, as well as some of 
the most interesting lepidopterous pupa?, it also seemed worth 
while to make it possible for any one to identify the commoner 
forms. It has not been possible to rear all of the species to 
verify identifications, but practically all of the material not 
reared by the author was reared by Air. '\\ illiam Bcutcnmueller, 
a well-known authority on the subject, 

Except where especially mentioned the materials used in 
diis study are in the collection of the University of Illinois or 
in the author’s private collection. 

* Contributions from the Entomological Laboratories of th(- Uih\ersit> 
i Illinois, No. 58. 
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CHAR.VCTERISTICS OF THE PURE. 

The pupa?, belonging to this family are, in the main, verv 
easy to distinguish from other lepidopterous pupae. They are 
seldom found in cocoons, and these, when present, are formed 
of a few threads, or at most a thin layer of silk which fastens 
together a few leaves or twdgs found on the surface of th(‘ 
ground. The cocoons are never suspended from twigs as in the 
case of many saturnian pupffi, but are always found free. The 
majority of the sphinx moths, however, spend their pupal life 
in a cell in the ground, which is formed by the mature larva. 
When ready to pupate the larvae burrow into the soil to the 
depth of a few inches and push the soil on all sides with their 
heads until the space is large enough to turn in, and then the 
change from larva to pupa takes place. 

Sphingid pupae are usually of considerable size, only one or 
two species measuring less than an inch in length. The major- 
ity average one and one-half inches in length, although some 
arc much longer. As a general rule the body is somewhat 
fusiform, being narrowed at the cephalic end wdth the meso- 
thorax considerably wider. The remainder have the ordinary 
type of pupa found in the noctuids and many others. The 
fifth and sixth abdominal segments are “free'^ or movable as 
in the saturnian s. 

The body surface is generally punctate, with indeterminate 
transverse striations between the punctures, and the sides of 
the abdomen in the spiracular region are usually more strongly 
sculptured than the rest of the body. The cephalic margins of 
abdominal segments 5-7 are strongly furrowed or carinate in 
most sphingid pupae. These furrows are ccphalad of the spiracles 
and usually extend for a considerable distance dorsad. The 
furrows are so deep in some instances as to form a sort of 
pocket-like cavity. They have been referred to as spiracular 
furrow’s. 

So far as observed no setae have been found on the body. In 
those species in which the caudal horn is present in the larvri. 
the scar may usually be easily identified on the dorsum of the 
eighth abdominal segment. The scars of the larval prolegs are 
also easily distinguished on the ventral surface of. the fifth ami 
sixth abdominal segments, but the scars of the anal prolegs aix 
usually indistinct. The cremaster is usually triangular, sharply 
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j.iolnted at the distal end and in many instances slightly bifur- 
cate. It never bears hooks or spines, excepting in the genus 
Htemorrhagia where the larvae spin cocoons, Then a few sknuler 
hooks along the lateral margin and at the distal end of the 
cremaster hold the pupa in position in its cocoon. 

The metathorax often bears some distinguishing character, 
such as prominent furrows, or roughened areas of various 
shapes, which seem to be characteristic in the different groups. 
The antennae are slender and pointed at the distal end. the 
length usually at least ten times the breadth. In the subfamily 
Ambulicinse the antennae are considerably broader and differ 
markedly in the sexes, approaching somewhat the condition 
found in the Saturnhdae. They generally bear rows of minute 
tubercles arranged in various ways. The suture between the 
antenna and the epicranial area is always clearly defined. 
Owing to the fact that the antennae are so slender, both eye- 
pieces arc always to be clearly distinguished. The glazed eye- 
piece does not always form a smooth band around the entire 
mesal margin of the sculptured eye-piece, but on tlie contrary, 
in many species forms an arc or crescent-shaped piece which 
reaches neither the antennae nor the caudal margin of the head. 
The invaginations for the anterior arms of the tentorium arc 
hard to determine. 

The maxillae reach the greatest developmenl in the Lciudop- 
tera in certain of the species of this family. Here the length of 
the maxillae in the pupa? often greatly exceeds the length ot the 
wings, in some instances being twice their length. This eloiiga- 
rion of the maxillary tube is used by the adults in reaching the 
nectaries at the bottom of long tubular ilowers. In most 
lopidopterous forms in which the maxilL'e are longer than the 
wings of the pupa, the remainder can not be soldered down to 
the body surface on account of tlie movable abdominal seg- 
ments, so this part usually extends free along the meson ol the 
ventral surface of the body. In a number of species the maxilke 
extend for some distance beyond the caudal end of the body- 
This would probably result in serious injury to the sphingid 
pupa, as all of the forms in which the maxilke are longer than 
the wings pupate in the soil. The Sphingida? have jjrovided for 
the extra length of the maxilla? in three different ways, and as 
far as my knowledge goes, two of these are peculiar to the 
pup© of this family. In some of the genera, as Deidamia 



406 


Annals Entomological Society of America [Vol. X] 

(Fig. S), or Darapfia the maxilla are too long to occupy th. 
space between the labrum and the caudal margin of the win^ 
if they extended straight caudad, so the proximal part of th 
maxillae arches away from the body and forms a prominen; 
curve near the cephalic end. In other genera as Pholus, (Fig. 7 
Celerio, Xylophanes, etc., the head has been tipped back si* 
the labrum appears on the dorsal surface. This gives some 
additional length, and, as the wings extend about three-fifths 
the length of the body, and the segments are lengthened ven- 
trally to accommodate these, it usually is sufficient for the 
length of the maxilla. In cases where it is not, the proximal 
part arches out from the surface of the body as previoush- 
described. This is true of Xylopharies tersa. There are still 
some pupae, however, with considerably longer maxill£E, and the 
method of taking care of this extra length seems to me to have 
developed from those previously described. It would be rather 
difficult for the maxillae to be arched very far from the surface, 
so the extra length is taken up in a loop at the proximal end. 
This loop is, in most instances, closely appressed to the ventral 
surface of the body. In others, as in the common tomato worm 
pupa (Fig. 3), it is strongly arched, while in Herse cingiilata the 
loop is equal in length to the remainder and is recurved (Fig. 2). 
When one considers that the maxilla is double in the maxillary 
loop (Fig. 1) it will be seen that in such genera as Herse, the 
maxillie must be at least one and one-half times the length of 
the body. The maxillary loop has been referred to by some 
authors as the raised tongue case, or the jug -handle tongue case, 
as contrasted to the ordinary type of maxilla (Fig. 5) which 
w^as said to be ‘^sunken.” Other authors referred to it simply 
as the tongue case, ignoring the remainder of the maxillae. In 
all measurements involving the maxillae, or the length of whngs 
when comparison is made, the length is always measured from 
the suture separating the labrum and maxillae. 

CLASSIFICATION 

Strange as it may seem, the spiracular furrows and tlu' 
maxillae have proven to be the best characters for separating 
the pupae into the various divisions of Rothschild and Jordan. 
In their “Revision of the Lepidoptcrous Family Sphingida^” ii' 
1903 they divide the family into twm groups, the Asemanaphoro 
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'■nd the Semanaphorce. These groups may be distinguished in 
1 iic pupae by a very easy character — the presence of spiracular 
lurrows on three abdominal segments, that is 5-7, in the 
former; and the absence of the furrows from one, two, or all of 
the segments in the latter. These divisions are further subdi- 
\'idcd into subfamilies, and of these wc have representative's of 
live, the Acherontiinai and Ambulicina: bedonging to the 
AsemanapJwrce; the Sesiina:^, Philampclinac, and Chat'rocam- 
pinye belonging to the Scmanapfwrcc. It was found possiljle to 
M'parate the first two subfamilies and the last by well-defined 
characters; the Scsiinoe and Philampelinai were more difficult. 
All of our genera of Sesiina? except Pseudosphinx seem to fall 
into a natural group but any character which could be used to 
separate it from the Philampclinae is shared by Pholus, and in a 
less degree by Proserpinua, of that subfamily. The remaining 
genera of Philampelinai form a very compact group. Roths- 
child and Jordan found the same condition in their study of the 
adults. On page 349 we find “Of all these issues from the 
ancestral Sema 7 iaphom only one group of genera is sharply 
circumscribed; it claims the rank of a subfamily. This group, 
* * * is termed by us the Chacrocampinse. The remaining 

groups of Semanaphorce are not so obviously distinguished from 
one another in all their members, owing to the preservation of 
generalized forms linking the groups together, and to the 
differences becoming obscured by the recurrence of similar 
structures in phylogenetically widely different genera.” Owing 
lo this difficulty it seems best not to attempt keys to the sub- 
families, but to furnish a key to the genera of the famil} and 
then discuss the genera under the different subfamilies of 
Rothschild and Jordan. The synonymy follows, in the main, 
Barnes and McDunnough's Check List which differs slightly 
from that of Rothschild and Jordan, but is more easily acccs- 
■'iV)le for American students. Some slight changes have been 
tuade necessary v.ffiere it was im])ossible to sc])aralc, oi to 
c onnect, genera and species in this study. 



408 


Annals Entomological Society of America |Vol, Xl 


Key to the CjEnepa of SrHiNOiDAK, 

i. Spiracular furrows present, on three segments, that is, on abdominal ■- 

iiients ,>7 {AseManapkorav 

I). Alulominal segments ")-7 with either one or two (occasionally a trace 
three) spiracular furrows, always with one deep pocket-like hirrow 
2) and a shallower outer one; body always without spines and wiih 'i 

triangular cremaster " [Acheroniiuub'. 

e. Maxillary loop present. 

(1. Maxillary loop with its <listal half recurved and touching the proximo! 

portion (Fig. 2) Ihrse Dkin 

dd. Maxillary loop with its distal half never recurved, its distal ciiil 
touching the body. 

e. Maxillary loop strongly arched from the surface of the body, the height 
of the arch always greater than the width of the loop in that region, 

f. Dorsum of alxlominal segments 2-8 with a strongly rugose band on 
the cephalic third, similar to the triangular area on each side 

of the metathorax Cocyiim Him. 

fl. Dorsum of abdominal segments 2-8 punctate; metathorax with :i 
strongly elevated smooth transverse ridge on each side. 

Protopnrre Burm, 

ee. Maxillary loop iie\'cr strongly arched from the surface of the body, 
tlie space between it and the surface never as great as the width 
of the loop, usually closely applied to the ventral surface, 

f. Two spiracular furrows present (Fig. 3). 

g. Spiracular furrows 5 mm. or more in transverse length, and 
extending ventratl of the spiracle for a distance equal to tiu 
length of the spiracle; maxillary loop never over 5 mm. in length 

Chla.nogramma Sni. 

gg. Spiracular furrows always less than o mm. in transverse lengtii. 
seldom extending ventrad of the spiracle, if so, then for a 
distance less than the length of the spiracle; maxillary looj) in 

most .species over o mm. in length Sphinx L. 

tT. One spiracular furrow jjnment — the deep inner one. 

g. Maxillary loo]) extending as far eaudad as the distal ends of the 
prothoracic' legs, and occasionally beyond them. . .Alreus Ort. 
gg. Maxillary loop never extending as far eaudad as the distal emh- 

of the prothoracic legs Dolba Wlk. 

cc. Xo maxillary loop present. 

fl. With two spiracular furrows Ceraiomia Harr. 

dd. With one spiracular furrow, the deep inner one. 
e. Maxilla? never more than five-sevenths the length of the wings; body 
surface polished, the punctures on the abdomen distinct. 

Daremma Grt. 

ee. Maxillae normally more than five-sevenths the hmgth of the wings: 
body surface dull, the punctures on the abdomen usually obscured 

l.iy the sculpturing Lapara Wlk. 

bb. Abdominal segments o-7 either with three or four more or less interrupted 
furrows over each spiracle, the surface of the furrows often punctate like 
the remainder of the cephalic margin (Fig. 5) or with one deep furrow, 
in wdtich case the body is spinose and the cremaster truncate. 

{A mhulicvnv' 

c. Surface of body spinose; cremaster broad and truncate; one spiracular 

furrow present Cressonia G. & K. 

cc. Surface of body smooth; cremaster triangular and pointed: more than on*' 
spiracular furrow present, 

d. Maxillae never half the length of the wings, their length 5-7 mm.; length 
of pupa usually less than 40 mm,, usually slender. . .Smerinthus Latr. 
dd. XlaxilUe half the length of the wings, their average length 10 mm., 
sometimes longer; length of pupa normally over 45 mm., very stout. 

Pachy sphinx R. & J. 
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. Spiracular furrows usually present on one or two srginenis, never on three- 

often absent AScinanapkora') 

ii. Spiracular furrows present. 

c. Spiracular furrows usually three or four, separated hy carinate rid)»e^;, 
which are never broken and wavy as in Fit,'. 9* present on the lifih 

or on the fifth and sixth abdominal segments iSesiiua' in part) 

d. Cremaster sitarsely covered with short curved .spines on the dorsal 
and lateral aspects; spiracula; furrows present on segments o and tb 

Jlceniorrhai^in (Irt. 

dd. Cremaster never spinose; spiracular furrows only present on segment 5. 

iiriiinyis Hbn, 

cc. Spiracular furrows usually five or six, separated Ity intermpied. wavy, 
carinate ridges (Pig. 9) usually present only on the fifth segment, but 

sometimes on the sixth {CbarocarnpifKe] 

d, A small portion of the prolhoracic femur always e.xposed; color liglu 
brown or coffee color, never witit a prominent median dorsal stripe. 

Celerio Oken. 

dd. Prothoracic femur never exposed; color grayish or grayish Vn'own with a 

prominent median dorsal stripe Xylophafies Ilbn, 

bb. Spiracular furrows never present. . . . {Sesiituc in part; Pkilampclifur in ])art i 
c. Body alw'ays more than two inches long, labrum either at the eephabr 
end or on the dorsal surface of the bod\-. 
d. No mandibular tubercles present; body surface highly ])obsiu‘d with 
only a few small punctures; color black, usually marked with red. 

Pst’U(Ioipbi))x Biirni 

dd. Mandibular tubercles present: body surface roughened and rathi-r 

coarsely punctate; color uniform dark brown Phulns Hl.ni. 

cc. Body always much less than two inches long; labrum u.sually on \hv 
ventral surface, sometimes at tlie c'cpliabe end of the iiody. 
d. Body with three prominent iirojections at the cephalic end, ermsisting 
of a very mgose tubercle on the labrum and one mesad of each glazi-d, 
eye-piece; proximal part of maxilke cxcurved and earinate. 

Dcidamid Clem. 

dd, Body without three prominent projections at liie cephalic end, tin- 
only prominent tuberch's are mandibular, 

e. Abdominal segments n-T witli one or more inlerrujUed rows ol Hijine- 
along the ceplialic margin, more prominent on the dorsal .siirtaee. 

Durapsn \V)k. 

oe. Abdominal segments withcait spines. 

f. Mandibular area usually wiih distinct tubercles, if not dislinet. then 
the appendages rougheni'd with deep seuliduring. 

g. Body surface rougli, deeply punctate over the eniire surface ol 
the abdominal segments, especially segments 8-1(1; prothoracic 

femur never visible Amphion Hbn. 

gg. Body surface smooth and polished, the eegihalie jtorlion <jf the 
segment with punctures of nie<lium size, the caudal porti(>n 
finelv, sparselv punctate: prothoracic femur alway.s visible. 

Pro!ifrpinus Hbn. 

ff. Mandilnilar area without distinct tubercles; surface' of appendages 
not ver\' rough, usually silky or polished in appearance, 
g. Donsurn of eightli abdominal segment with_ a row of large deep 
punctures or pits along the eephalii margin; color alwavs liK’y 

brown with darker markings Ampelmca R. & J- 

gg. Dorsum of eighth alalominal segment never with a row ol decj> 
punctures or pits along the cephalic margin; color uniform dark 
Sphecodum Blancn . 
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Subfamily Acherontiin.^:. 

This subfamily consists of pupae which have cither one c.;- 
two spiracular furrows on each of the abdominal segments 5-7. 
This is the only subfamily in which the maxillary loop is founiL 
although all members of the subfamily do not possess it, T\\ 
length of maxillae varies greatly, being longest in the geiim- 
Herse and shortest in Ceratomia. The glazed eye-piece n 
usually almost hemispherical, bounded along its mesal margir- 
by a smooth impressed line, which usually touches neither ihv 
antenna nor the maxilla. The antennae are filiform, of the samr 
width throughout, except at the pointed tip. Rothschild ami 
Jordan have divided this subfamily into two tribes, the first of 
which, Acheron tiieae, has only one American representative. 
Herse, while all the other genera belong to the Sphingicae. li 
will be seen from a study of the pupa that Herse differs consid- 
erably from the other genera. The remaining genera form a 
remarkably compact group excepting Ceratomia, Daremma, 
and Lapara, which, however, show very close relationships. 
They differ principally in the absence of the maxillary loop. 

Genus Herse Oken. 

The species of this genus are characterized by having tla- 
maxillary loop doubled back upon itself as showm in Fig. '2. 
The body is broader at the cephalic end than is customary in 
this family and the head is bent slightly ventrad, but not sri 
that the lab rum is visible. The maxillary loop extends about 
half way to the distal end of the maxillae. The prothoracic 
femur has always a considerable portion exposed. There an 
always two prominent spiracular furio’ws on the movabk 
abdominal segments, a deep, pocket -like, mesal one and a longer, 
shallower, lateral one, with a slight ridge and furrow oftci; 
visible between the two. The first eight abdominal segment^ 
are thickly punctate on the cephalic half. The cremaster i' 
triangular, with the length and breadth about equal; sometime- 
slightly bifurcate. 

But one species of this genus is found in North America 
This is a tropical or subtropical species occurring rarely in tin 
temperate regions along the Atlantic coast. The moths some 
times stray as far north as Canada. 
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Herse cingulata Fabr. (Fi^. 2). 

Color chestnut brown; body surface smooth and polished, excepting 
• ■;e ninth abdominal segment and the cephalic half of tht; first eight 
■vhich are densely punctate; head nearly as broad as long; antcnncC 
ii-msvcrscly striated a few tubercles along the margin and the cknailed 
ihigellum, not extending as far as the prothoracic leg in the female; 
iabnim only visible on the cephalic aspect of the head; mandibular 
lubercles smooth, scarceh' elen'ated; prothoracic legs with a ])rominent 
swelling opposite the exposed ])ortion of the femur; mesothoracic 
wings extending about three-fifths the length of the body; mesothoracic 
spiracle with an elevated, black caudal margin which almost conceals 
die opening; mesothorax prominently excurved along the lateral mar- 
gin; metathorax with a very lugosc triangular, or somewhat cordate 
area on each side the meson; scar of caudal horn a distinct, slightly 
depressed smooth area, a longitudinal furrow on the meson and a small 
tubercle on each side; cremaster deeply rugose. Length 52 '{)2 mm., 
greatest width IG-IS mm.; length of cremaster 2.5 mm. 

Genus Cocytius Hbn. 

One species of this genus, C. animis, ranges as far north as 
Florida and occasionally farther. The pupa is the largest which 
has ever been examined by the writer and differs from all others 
examined in having a prominent rugose band on the dorso- 
cephalic portion of the first eight abdominal segments, which 
is like the rugose areas on the metathorax. These areas on the 
metathorax are almost identical in shape and sculpturing with 
those of llerse cinoalala. Similar sculpturing occurs on the 
ridge caudad of the mesothoracic spiracle. The maxillary loop 
is strongly arched from the surface of the body, almost forming 
a semi-circle, and its distal end is swollen into a prominent 
bulb. Rothschild and Jordan describe one species of this genus 
as having a prominently recurved loop of “two and one-half 
windings,” This seems rather peculiar as this loop appears to 
have generic value in all other cases. In C. ant(£iis the lateral 
margins of the loop are closely set with tubercles, seemingly 
formed by the transverse cfinstrictions over its surface. Accord- 
ing to Rothschild and Jordan the other known species with a 
similar loop has these prominent markings. The body is fusi- 
form, the labrum visible from the dorsal surface. 

Cocytius antaeus Diu. 

Color chesntut to mahogany brown, with the sculptured areas on 
the dorsum much darker, and occasional blotches and lines of a darker 
color; surface smooth and highly polished, except for the bands of 
sculpturing; maxillary loop extends nearly haif the distance to the cau- 
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dal margin of the wings and touches only at the prominent bulbous tir. 
prominently arched— the height of the arch about U) min.; antenii;- 
extend slightly farther caudad than the prothoracic legs; portion i.;’ 
prothoracic femur exposed, 0-7 mm. long, 1.5 mm. wide; prothoracir 
leg usuall)' with a prominent elevation on the tibia; inner spiracula,- 
furrow about 2 mm. from the outer which is bounded by two carinate 
ridges making it appear to be three furrows on some of the segment^; 
rugose band of the eighth segment intemiptcd by the scar of the caudal 
horn which is smooth and polished; cremaster very rugose, about 4 mm 
long, ending in a sliaq) point. Length of pupa described, U)1 ram., 
greatest width 20 mm. 

Genus Protoparce Bunn. 

The species of this genus are the only common pupa^ belong* 
ing to the so-called '‘jug-handled’' type, thought by many 
persons to be typical for the family Sphingidae. The maxillary 
loop is strongly arched from the surface of the body, usualh 
touching only at the tip, and extending about half the length of 
the wings. vSome of the species of Sphinx occasionally have 
the maxillary loop arched considerably, and when this happens 
S. chersis and P, sexia look very much alike. The body is fusi- 
form with the cephalic end rather blunt. The prothoracic femur 
always has a narrow portion exposed. The movable abdominal 
segments have two spiracular furrows, a deep pocket-like mesa! 
one and an outer less prominent lateral one. 

These pupae are found in earthen cells in the ground where 
they winter in the pupal stage. There are two species of this 
genus found in the temperate zone, P. quinquemaculatus and 
P, sexta. The pupae of these two species vary greatly with 
regard to the most obvious characters, such as length of max- 
illary loop, legs, antennae, etc. The maxillary loop, in the great 
majority of individuals of P. quinquemaculatus is longer and far 
more strongly arched than in P. sexta, but it is not a character 
which can be used in separating the species, as it varies markedly 
with the individuals. Such a character was not found until over 
a hundred specimens had been bred and examined. Then it 
was discovered that the spiracular furrows provided a constant 
character. The species, therefore, may be separated as follows: 

a. Spiracular furrows of the fifth abdominal segment always cxlendirig ventnu: 
of the spiracle for at least ‘i nim,; maxillary loop usually reaching abou’ 
three-fourths of the distance between the cephalic end of the body and tlh 
caud.ll margin of the wings, strongly arched from the surface, (generally 

about a mm.) and touching only at the tip P- quinqiiemacnlatu' 

aa. Spiracular furrow.s of the fifth .abdominal segment \'cry seldom extending 
ventrad of the spiracle and then only the lateral furrow, which may extern' 
for about 1 min. or Ic.ss: maxillary loop usually reaching for half, or less, th< 
distanc(‘ between the ccplmlic end of the body and the caudal margin of tin 
wings, not strongly arched (seldom over 2 mm.), and touching more than ai 
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Protoparce sexta Johan. (Fi^. o). 

Color chestnut brown; head, thorax and appendat^^es with \’ery 
^hallow impressed lines, a]D])earing sincxjth and jxdialied on nxjst of the 
surface, abdomen punctate, the annulets fairly distinct on all segments; 
nietathorax with a prominent rounded ridge on each side the nies(.)n, 
usually darker than the remainder of the segment; maxillary loop 
averages 17 mm. in length and extends about half the distance to the 
caudal margin of the wings; antenna? extend considerabh' be\'ond the 
tlistal ends of the prothoracic legs, sometimes almost to the mcsothoracic 
pair; spiracular furrows seldom extending \'entrad of the spiracles; 
scar of caudal honi usually elevated and smooth ; cremaster 1 .o 'IS) mm. 
long, bifurcate at tip. Length of pupa do-bO mm., greatest breadth 
10-12 mm. 


Protoparce quinquemaculatus Haw. 

This species differs from the preceding only in the characters given 
in the key. 

Genus Chlaenogramma Sm. 

A single species of this genus is found in eastern North 
America. It is characterized by the very short maxillary loop, 
which averages 3 mm., and by two very long spiracular furrows. 
The body is typically sphingifomi, with the labrum visible on 
the ventml surface. The maxillary loop extends for about one- 
sixth the length of the maxilla, and is closely applied to its 
surface, A distinct swelling is always visible on each jirotho- 
racic tibia and a small portion of the femur is always exposed. 
The spiracular furrows are about equal in transverse length, or 
the inner one is longer. The body is quite strongly sculptured 
on the head and thorax and less strongly on the appendages, 
while the abdomen is distinctly punctate with traces of annulets 
on the dorsal surface. The cremaster is triangular, somewhat 
longer than broad, deeply rugose and occasionally bifid at tip. 
The only species is apparently not common and very little has 
been published regarding its life history. 

Chlaenogramma jasminearum Bdv. 

Color chestnut brown; labrum with an indistinct tubercle m each 
ventral angle; mandibular area alighth- elevated and very I'ugose; 
maxillary loop deeply transverseh^ striate, slightly bulbous at distal 
end, never over 5 mm. in length, usually less; antenna^ transvensely 
striate with indications of tubercles along the lateral margins, extending 
farther caudad than the prothoracic legs; mcsothoraeie siiiracles with 
slightly elevated black margins; abdominal segments usualK shoumg 
four indistinct dorsal annulets; scar of caudal horn very small, usually^ 
smooth, on an elevated transverse ndge in the middle of the segment 
cremaster about 3 mm. long, or less, strong*}' I'ugose and usualh almost 
black; length of pupa, 45-lS mm,, greatest width 10 mm. 
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Genus Dolba Wlk. 

This monotypic genus is also very closely related to Pr<i- 
toparce, but more so to Atreus. In each of these genera ther^ 
is only one spiracular furrow present, a very distinct, deep 
pocket -like furrow. The body is typically sphingiform, with 
the labrum mostly on the cephalic aspect of the head. There i- 
a distinct ridge along each lateral margin of the clypeus and 
labrum, which shows as two small projections at the caudal 
end in both dorsal and ventral views. This ridge sometimes 
breaks up into tubercles. The maxillary loop varies consid- 
erably in length, from 4 mm. in small specimens, to 8 mm. in 
the large ones, but is always less than half the length of the 
maxillae. The impressed line along the mesal margin of the 
. glazed eye-piece touches the antenna in this genus. The antemuc 
are slightly elevated, transversely striate, with two rows of 
tiny tubercles extending for the entire length. The tibia of 
the prothoracic leg is slightly swollen, but the femur is not 
exposed. The cremaster is triangular, ending in a smooth 
cylindrical point, which may be slightly bifurcate at tip. 

The species of this genus Dolba hylcetis is only found in 
eastern North America so far as known. The larvae are fairly 
common on pawpaw in the region around Urban a,- Ilk, and 
probably wherever its food plants occur. 

Dolba hylaeus Dm. 

Color yellowish to chestnut brown; head, thorax and appendages 
with indeterminate wavy striations; abdomen with shallow indistinct 
puncture.s on the first seven segments, the remainder distinctly punc- 
tate, the dorsal surface showing about three annulets on each segment ; 
maxillary loop deeply transversely striate, the end very' slightly bulbous 
and usually closely applied to the surface, but occasionally slightly 
elevated at the proximal end, the length between one- third and one-halt 
of the maxillae; antennae extending about midway between the proximal 
ends of the first two pairs of legs; mesothoracic spiracles with black, 
elevated margins; spiracular furrows as in Fig. 4; scar of caudal horn 
normally prominent, elevated, usually smoother and darker than the 
remainder of the segment; cremaster 2 to 2.5 mm. long, mgose, with a 
smooth spine at the end. Length of pupa 29-37 mm., greatest 
width 7-8 mm. 

Genus Ceratomia Harr. 

This is one of the genera in which a study of the pupae does 
not support the classification based on either the larvae or 
adults. The larvae of the three species usually placed in this 
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UL'iius differ remarkably from each other. The aduli.s have very 
rnnch in common and, if separated, Rothscliild and Jordan 
T\-mark that it would necessitate a genus for each s])ecies. The 
I'Up^e of two of these species, which fall in the sante di\’ision of 
ihe key by Rothschild and Jordan, are remarkably alike, while 
die third species differs markedly in llie S]hracular furrows. 
Since these furrows have proved such valualhe aids in the elas- 
sili cation, the species have been separated on this basis-- 
umyntor and unduiosa remaining in the genus Ceratomia, 
ailalpce being placed under the genus Daremma. These are the 
only two genera known in this region with bodies of normal 
shape, having a deep spiracular furrow on each of the movable 
segments and without a maxillary loo]). The body is typically 
sphingiform with the labrum visible in ventral view. The color 
is chestnut brown. The maxillae are slightly swollen at the 
proximal end, and extend at least two -thirds of the distance to 
the caudal margin of the wings. The tibia of the prothoracic 
leg is slightly swollen and the femur is not exposed. The 
antennae are indistinctly' transversely striate and slightly^ 
roughened by minute tubercles which are more numerous at the 
proximal end. The abdominal segments are punctate, and often 
show distinct annulets. There arc two spiracular furrows 
present, the inner one much deeper. Tlic cremaster is sohiewhat 
triangular, longer than broad and sometimes ends in a shar]) 
spine, although it is usuallv slightly bifurcate. 

The two species of this genus resemble each other very 
closely in size and general appearance. Ihey may be separated 
as follows: 

a ^Taxilla? normally reaching the caudal margin oi the wings, occasionally 
overlaid hv the wings at the distal end; nK'sothorax with the scar of a larval 
horn on each side of the meson near the middle of the segment , . . 6. amynior 
aa. Waxillai never reaching the caudal margin of the wings, usually pvo- thirds 
of their length; mesothorax never with scars of larval horns. . . 6 . undtdosa 

Ceratomia unduiosa Wlk, 

Appendages mostly transverse!)' striate; all except the wings 
appearing polished; head and thorax with coarser, invgular sculpturing, 
appearing dull; abdominal segments thickly, usually finely punctate, 
the punctures confluent on the first seven segments, larger and distinct 
on the remainder; annulets showing plainly in some individuals, but 
scarcely visible in others; maxillse slightly swollen and deeply striate- 
at the proximal end, extending for about two-thirds the length of the 
wings; spiracular furrows equal in length; scar of caudal horn smooth, 
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usitally elevated, often with a few radiating lines; cremaster 2..) mm., 
length, very rugose, narrowing to a bifid spine at tip. Length of ])ir , , 
-ir)->32 mm.; greatest width IM mm. 

This si)ecies is more variable than a my n tor. Although the abdom • 
is usually hnely punctate, certain individuals show very coarse ]nii,. 
tures like amyntor. As far as my exi:)erierice goes the scars on b ,■ 
mesothorax may be relied on to se])aratc the two species, if no o;]:: 
characters were available. 

Ceratomia amyntor Hbn. 

Body usually dull; the head and thorax with rather dee|:) indeur- 
minate striations and finer striations on the appendages which somc- 
(irnes appear polished; abdomen with medium or coarse puncture.^ : n 
the first seven segments, these sometimes confluent and intcrru])ted bs- 
transverse striations, the remaining segments always coarsely punciau-, 
annulets usually distinct on the dorsum of the segments; maxill.-c 
slightly swollen and striate at proximal end, sometimes for the wlm].' 
length, and reaching the caudal margin of the whngs, though some- 
times partially overlaid by the wings at the distal end; mesothorax 
with a scar of 'a larval horn prominent on each side the meson alxmt 
two-fifths of the distance from the cephalic to the caudal margin, each 
represented by a more or less interrupted series of concentric circles, 
another pair of scars usually visible near the cephalic margin and a little 
farther apart than the former, usually elevated; metathorax witli a 
slightly elevated crescentic ridge on each side the meson only distinci in 
fresh specimens: scar of caudal horn very seldom elevated, smonili 
and polished; cremaster 3 mm. long, very rugose and slightly bifid m 
tip. Length of pupa 4b bO mm., greatest width 13 mm. 

Genus Daremma Grt. 

The pupae of this genus are normally very much smaller and 
more slender than those of Ceratomia and the entire surface 
appears polished. The segments are not so deeply punctate* 
and the punctures are smaller and less numerous on the caudal 
half. There are few, if any, of the transverse striations whicci 
were present in the species of Ceratomia. There is no maxillary 
loop and the maxillae do not reach the caudal margin of the 
wings. The antennae are indistinctly transversely striate anil 
have a single row of minute tubercles along the middle lim 
The prothoracic legs usually show slight swellings and occa 
sionally a very narrow portion of the femur is exposed on one 
side. There is but one deep spiracular furrow present, the outer 
shallow one present in Ceratomia is lacking here. The cremastc^ 
is triangular, narrowed to the tip, which is sometimes slightly 
bifurcate. 
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This genus, as defined here, consists of a single species, 
i). catalpa, the catalpa sphinx, which is a common jiesl wherever 
' hese trees are found. The larva; enter the soil to pupate. 

Daremma catalpte Grt. (Fig. I). 

Color yellowish to clicsumt hro^Yn; head and iliorax with fine 
jjdeterminate transverse siriations, these practicalK' absent iVum the 
.fbdomen which shows fine scattered punctures (.ni the first se^’en sc^.- 
nieiits, more numerous on the ce]dialic half and on ilic remaiiiiiw 
^cpmients; annulets usua]l>’ distinct on the first tliree abdominal se^^"^ 
nients; each abdominal segment usuallx' shows some iine kmintiidinal 
lurrows on the dorso-meson at tiie cc])halic marj^in; maxilhe live- 
set enths of the length of the wings, ending just bevond tiie mesotlioracic 
tegs; iirolcg scars very prominent on the venter, iisuallv depressed 
i-otinded areas; metathorax witli a slightly curved transverw' furrow in 
the middle of the segment on each side of the slightly elevated median 
line; scar of caudal horn slightly elevated and punctate like the remain- 
der of the segment, usually having a prominent dciiressed area just 
eaudad of the elevation; cremaster about 2 mm. long, finely rugose 
usually bluntly pointed at tip, sometimes bifurcate.’ Length 
mm.; greatest width S -9 mm. 

This species seems to he fairly constant in its characters and 
not so variable as either of the species of Ceralomia. 

Genus Atreus Grt, 

This genus is said by Rothschild and Jordan to he “an off- 
shoot from Protoparce, or rather from a form (not yet discov- 
ered, or extinct) connecting Protoparce with Hyloicus (Sphinx).” 
A study of the pupa shows it to be indeed closely connected 
with the two genera above mentioned. It is separated from 
Protoparce by the fiat maxillary loop, which never arches from 
the surface of the body, and from Sphinx by the presence of a 
single spiracular furrow. The characters separating it from 
Sphinx arc practically the same as those separating Daremma 
from Ceratomia. The body is typically sphingiform with the 
labruni at the cephalic end. The labrum is vert' rugose and has 
a row of four small tubercles adjacent to the maxillcc, the two 
mesal ones being mure prominent and easily visible at the end of 
the body in cephalic and lateral view^s. The maxillary loop is 
closely appressed to the ventral surface of the body, and reaches 
slightly more than half way to the caudal margin of the wings. 
The movable segments have one deep pocket -like spiracular 
furrow. The cremaster is somewhat triangular, longer than 
broad and ends in a sharp point. 

The genus includes a single species, A. plebeja, 
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Atreus plebeja Fabr. 

Color chestnut brown, often marked with black or darker 
blotches in various places; body surface polished exce])t the head, pn,. 
thorax and parts of the raesothorax which are irregularly sculpluretl; 
abdominal segments finely, but rather sparsely punctate exceptin,.; 
along the cephalic ]>ortions of the segments; median pair of tubercles 
on labrura longer than broad, rounded at the tip, the lateral ones shorter 
and somewhat pointed; maxillary loop about 12 mm, long, not extend- 
ing as far caudad as the antenna- of either sex, usually as far as ilie 
prothoracic legs; scar of caudal horn very distinct, smooth and pol- 
ished, usually witli shallow radiating furrows; cremaster with the 
proximal half rugose, the remainder smooth and polished, its length 
about 2,0 mm., ending in a pointed tip, with occasional indications of 
bifurcation. Length of pupa 40-45 mm.; greatest width 10 mm. 

Genus Sphinx L. 

This genus is very closely related to Protoparce, the main 
difference in the pupEE being in the maxillary loop, which is 
never strongly arched in Sphinx, but closely applied to the 
ventral surface of the body in most species, or slightly elevated 
in others. The body is typically sphingiform, wdth the labrum 
at the cephalic end of the body and partially visible in ventral 
view. The antennae have the surface more or less roughencfl 
with minute rounded tubercles, and are transversely ridged, to 
correspond with the segmentation of the adult. There is a 
noticeable difference in the length of antennae in most species. 
Nearly all of the species show annulets on the dorsum, although 
only on the cephalic segments in some species. The movable 
segments have two spiracular furrows, the inner one deep and 
pocket-like, the outer shallow, both with carinate edges, less 
than 5 mm. long, and never extending vent rad of the spiracle. 
The scar of the caudal horn is always present, usually easily 
distinguished by a smooth area, while the remaining surface of 
the segment is punctate. Many species have a prominent 
depression just caudad of the scar. The cremaster is always 
triangular, longer than broad and bifurcate at the tip in most 
species. According to Rothschild and Jordan this genus includes 
thirty species and twenty of these occur in North America. 
Some of these species are confined to the region west of the 
Mississippi. Of the eastern species, it has only been possible to 
obtain pupae of six. Three of these I have reared many times: 
S. chersis, S. kalmicB, and S. drupiferarum. Of the other species 
live pupae were purchased and one or two allowed to emerge. 
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T^vo other species were reared to the pupal stage but adults 
were not obtained. These may be .S. ligustn and 5. canadensis, 
but it seems better not to describe them at this time from a 
single pupa, without being sure of the identification. 

The six common species described liere may be separated 
as follows; 


a. Maxillary loop less tlian 0 rnm. and oxlcndinj' one-fuurth ur less the 
distance to the caudal margin o{ the wings; surface of anienna; rougliciicd 
with four or Ih c rows of mimiK' tubercles, 

b. Maxillary looit .34 rnm, long, averaging ?, mm.. extciKlirg less ih;m one-fourth, 
usually one-fifth, the disuincc to the caudal margin of tlu' wings. 

. ^ S. hiscUwsa 

bb. iMaxillary loop o-G mm. long, averaging o mm., extsaiding onc-fourili (or 
perhaps slightly morej of tiic distance to the caudal margin of the wings. 

aa, Maxillarv loop always more than (> mm. long and extending for more than one- 
fourth the distance to the caudal margin of llic wings; surlacc of antenna- 
with less than four distinct rows of lubcrcle.s. 
b. Maxillary loop closely applied to the ventral surface of the hodv; large, 
stout pupae normally over 1 5 mm. long, 

c. Transverse carinate, ridge of metathorax prominent, extending at least 
half way across the segment; maxillary loop mm. long, usually 
extending half the distance to the caudal margin of the wings; antenna- 
extending at least half way between the tips of the prothoracic and 

mesothoracie legs S', chersis 

cc. Transverse carinate ridge of melathorax inconspicuous, extending less 
than half way across the segment; maxillary loop 9-11 mm. lung, usually 
extending two-fifths of the distance to the caudal margin of the wings; 
antenna- seldom extending beyond the lips of the prothoraeic legs. 

■S’, drupifcninim 

bb. Maxillary ino]> touching the surface of the body onW at the bull.ious lip; 
smaller, slenderer pupa?, generally less titan 40 mm, long, 
c. Maxillary loop T.a-S mm. long, extending about one-third of the dist.ance 
to rite, caudal margin of the wings; antenna- extending to. lar slightly 

beyond, the lips of the prothoracic legs .S', kohnice 

cc. jMaxillary loo;) 9..T10 mm. long, extending nearly half the disiatiee to the 
caudal margin of the wings; antenna; c.xtendiing at least half-way between 
the tips of the prothoracic and mesothoracie legs .b cremifus 


Sphinx luscitiosa Clem. 

This s])ecics differs so little from 5. gonlins that a detailed descrii)tion 
is scarcely necessary. Its color differs somewhat, being a bright brown 
and occasionally is marked with black blotches. Tlte maxillary loo]) is 
d-4 mm. long, usually M mm., and usually strongly curved. It seldom 
extends as much as onc-fourth the lengtli of the wings, usually one-fifth, 
sometimes less. It appears sligbitly flattened, without any enlargement 
at the end, and is seldom so deeply striate as 5. ^ordius. The circular 
area of sculpturing on the proximal i)art of the maxilhe has not yet been 
obsen-ed. The scar of the caudal horn is usually made prominent by a 
deep concavity behind it, l)ui this varies somewhat, Tlte cremaster 
is not as nigose as S. ^ordiiis and seldom shows lateral ])rojections. 
The length of pupa is mm., the greatest width 9 mm. 
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Sphinx gordius Cram. 

Color ver\' dark brown; head, thorax and appendages rongheiud 
with sculpturing, mostly transverse striations; abdominal scgmeni;- 
finely punctate with wavy impressed lines between the puncture.^: 
maxillary loop mm. long, usually 5 mm., extending for at least 
one-fourth the distance to the caudal margin of the wings, with dcc]- 
iiregular.^ transverse striations, usually excur\^ed and slightly bulbous at 
tip; proximal portion of maxillae more deeply sculptured, usually a cir- 
cular area outlined on either side the maxillar}^ loop; antenmc with 
four or five irregular rows of tubercles which cover the entire surkice, 
those of the hmiale extending about as far caudad as the prothoracie 
legs, while those of the male extend half way between the distal ends of 
the prolhoracic and mesothoracic legs; prothoracic legs slightly swollen 
opposite the distal end of the maxillary loop; scar of caudal liorn 
slightly elevated and punctate like the remainder of the segment; 
cremaster Ikj mm. long, slender, the proximal part rugose, usually with 
sharp points on the lateral margins, the distal part smooth and ending 
in a sharp ].K>int. Length of pupa 38-42 mm., breadth 9 mm. 

Sphinx chersis Hbn. 

Color bright yellowish brown or chestnut brown, rarely with black 
blotches; head, thorax, and appendages roughened with deep wa\y 
impressed lines, mostly transverse striations, and indistinct flattened 
tubercles; abdominal segments thickly punctate with wa^w impressed 
lines between the punctures; lateral margins of the labrum verv clearlv 
defined and the clypeo-labral suture sometimes distinct, with two 
distinct, flattened tubercles on the ch'peus adjacent to it; maxillarv 
loop 13-i:> mm. long, averaging 11 mm., and usually extending half the 
distance to the caudal margin of the wdngs, usually closely applied to 
the ventral surface of the body, sometimes very slightly elevated; 
antenna." variable as to markings, but oftenest showing one row of 
minute tubercles along the median line for at least part of the distance 
and never having more than two rows, and never having the lateral 
margins elevated; antenna^ of female extending half-way between the 
distal ends of the ])rothoracic and mesothoracic legs, those of the male 
considerably farther, often to the distal end of the mesothoracic legs or 
beyond; sometimes a small portion of prothoracic femur exposed; 
metathorax seldom with a median ridge, but with a prominent carinate 
ridge on each side the meson extending at least half way across to the 
margin of the wing, usually darker in color than the remainder of the 
segment; sear of caudal horn smooth and polished, usually more distinct 
than in the preceding species, with a prominent concave area just 
caudad of it; cremaster about 2.5 mm. long, slightly longer than broad, 
rugose and bifurcate at tip. Length of pupa 50- 5S mm., greatest 
width 13 mm. 

Some authors have reported pupa; less than 50 mm. I have reared 
a great many of these from the egg and have never had them smaller, 
but have no doubt that the observation was correct as many factors 
influence the size of the pupa. 
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Sphinx drupiferarum A. Sc S. 

Color dark purplish brown, the ].mrple tinpe more apparent in fresh 
pupa:; head, thorax and appendap^cs roupdiened with dcej), wavy 
impressed lines and indistinct tulterclcs, the latt('r most evident in the 
region of the clypeus and labmm; alxlomcn puncratc, with the jxinc- 
tures larger on the cepltalio third of segments 1 --(i ivhich is slightly 
elevated, and on the remaining segments, the imncturcs extending on 
the ventral surface; maxillary loop h or 10, rarely 1 1 mm. long, extend- 
ing about two-fifths the distance to the caudal margin ttf tite wings; 
surface of antenna: almost covered near the proximal end with indistinct 
lubercles which are scarcely visible on the distal half, the lateral mar- 
gins very slightly elevated and often bearing a distinct row of minute 
tubercles; antenna: of male usually extend as far caudad asthe])ro- 
thoracic legs, those of the female shorter; mesothorax willt an elevated 
median ridge, and an inconspicuous, transverse ridge on either side of it 
near the cephalic margin of the segment, which never extends lialf-way 
across; scar of caudal horn smooth, with a concavity hist caudad; 
cremaster 3-3. o mm. long, longer than broad and slightly bifnreate at 
tip. Length of pupa dT-od mm., greatest width 1 1 mm. 

Alcoholic specimens of S. dnipifeninim arc rather hard to 
separate easily from 5. chersis, because both become very dark 
brown or nearly black if the latter are placed in alcohol when 
nearly' mature. The easiest way, if one has seen both s])ceies, 
IS to examine the mctathoracic ridges. The length and seulptur- 
ing of the antennm usually will furnish a relialde means of 
separation, although the length does vary somewhat. 

Sphinx kaliniae A. ik S. 

Color bright reddish brown, sometimes marked with l)la('k: Ix-xly 
appearing polished, the sculpturing shallow; head and iliora(‘ie segments 
slightly roughened with imiiressed lines; abdominal segments jmnetate 
with wavy impressed lines between, the punctures larger on the cephalic 
l.iart of segments 1-<S and interrupted by short longitudinal ilei)ressums; 
maxillary loop t.o-S mm, long, extending one-third of tin.' dist.ancc to 
the caudal margin of the wings, slightly raised from ilie surface and 
touching only at the bulbous tijv. antenme with a disiiiua row of sinal' 
tubercles extending along the median lino for about Iwo-iliirds of tlie 
length, the lateral rows very indistinct or wanting; antemi:e in lioth 
sexes nearly of equal length extending to, or very slightly hevond, the 
|.)rothoracic legs; scar of caudal hont not very distinct, idcniified by a 
smooth polished area; cremaster 2- -2.r) mm. long, very nigose. shallowly 
bifurcate at tip. Lengtli of pupa mm., greatest width h mm. 
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Sphinx eremitus Hbn. 

(?olor chestnut bro\\ui, often marked with black; body surface po;. 
ished, the sculpturing^ as in S. kalmice; maxillary loop 9.o-l(} mm 
long, extending nearly half the distance to the caudal margin of llir 
wings, slightly elevated from the body and touching only at its bulbou> 
tip; antennae with two indistinct rows of small tubercles along dr/ 
median line, these often confluent so as to form an elongate tubercle; 
antenme of female extending half way between the distal ends of tlu' 
prothoracic and mesothoracic legs, those of the male a little longer; 
metathorax with a low but distinct, carinate ridge on each side thv 
meson which extends nearh" half way across the segment; scar of 
caudal horn slightly elevated, smooth and polished, usually without a 
conca\'e area C'audad; cremaster 3 ram. long, slender, slightly rugose 
and ending in a smooth sharp point. Length of pupa 35-38 mm,, 
greatest width 9 rnin. 

Genus Lapara Wlk. 

This genus is very closely related to Darcmma as far as 
pupal characters are concerned. It has no maxillary loop and 
but one spiracular furrow. Normally the species of Lapara are 
smaller than Daremma, but. the individuals of approximate!}’ 
the same size are rather hard to distinguish. The scar of the 
caudal horn is not very distinct in Daremma, being punctate 
as the remainder of the segment, so this very important char- 
acter in the larva is not very helpful in the pupa, except that in 
Daremma the characteristic depression caudad of the scar is 
practically always present. The entire surface of the pupa 
appears polished in Daremma with fine scattered punctures on 
the abdominal segments. In Lapara the surface appears dull 
and the punctures on the abdominal segments are ahriosi 
obscured by the impressed lines. The wnngs, too, arc deeply 
sculptured in Lapara, but almost smooth in Daremma. The 
body in Lai)ara is typically sphingiform with the labrum always 
on the ventral surface. There is no maxillary loo]) and the 
inaxillm extend nearly to the caudal margin of the wings. The 
glazed eye-picces are a little larger than in the members of the 
subfamily previously studied, and the impressed line on the 
mesal margin touches both antenna and maxilla. The antenme 
arc roughened with irregular rows of minute tubercles. The 
swelling of the prothoracic legs, which is so noticeable in most 
members of the .subfamily, is very slight in both species of this 
genus. The cremaster is always longer than broad and ends in a 
sharp point. This genus includes two North American species 
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which resemble each other very closely, [ndeed they are so 
closely related as to make one doubt that there arc two s])ecies 
here. Unfortunately it has been im])Gssible to breed these 
species so that all data is obtained from purchased s],)eciniens. 
The individuals vary almost as much from each other as the 
species do. For example, the maxilhe in som(’ inditdduals of 
L. coniferarum instead of extending to the caudal margin of the 
wing, as they appear to do normally, arc overlaid by tht‘ wings 
so that they are aitparcnth’ shorter and like a typical 
coides. The following arc the characteristics which seem l)est to 
separate the two species: 

a. Annulets distinct on the first Uirec abdominal sei;nu-nis: punctures laixrr (,n 
the dorsum of the cephalic half of abdominal sc^micms 1-7; spiracles \viih 

width more than twice the len^ih ' /,. coi/ibTaMoa 

aa. Annulets not, distinct on the hrsi three ai)d<<minai segnu-nls; piineiures 
scarcely larger on the dorsum of the cephalic half of abdraninal S[ gm('nts 
1*7; spiracles willi wultli about twice lengih L. homhvnndes 


Lapara coniferarum A. ek S, 

Color chestnut brown, usuallt' with black blotches; surface of 
body dull; head, thorax and appendages with rather deep iin|.)ressed 
lines making the surface rough; abdomen punctate, the ]miieUires 
considerably larger near the cef)haiic margin of the first six segments 
and obscured by impressed lines, the remaining segmenls distinctly 
]junctate, with the jmnctnres more nearly of tiniform size; labrum ele- 
vated, usually mgose; mandibular area elevated fc'nuing irregular 
tuhereles; maxillte noniially reaching the caudal margin of the wings, 
hut sometimes overlaid bv the wings near lire distal end; anteniKi* of 
male extending as far caudad as the proihoracic legs, those (jf the 
icmalc a little shorter; median line distinct on the iliorax, gmerally 
carinate on the protliorax; aixiominal segments 1- 8 witli very distinct 
annulets; scar of caudal horn newer ])rcscnt: cremaster slightly mgose. 
2 mm. long, ending in a minutely lufurcatc si)ine. lAmgtii <)! inpia 
25 82 mm., greatest width () - 7 mm, . 

This species is exceedingly variable, es])ccially in regard to 
the sculpturing of the body, 

Lapara bombycoides fVlk. 

This species varies but sligluly from the jwecetling. It is usually a 
little larger so far as observed. The hotly seems lo he a little smoother 
especially on the wings, which are not seuli)tured so deeply, and on the 
a])dommal segments where the ijunctures art' not niueh larger on the 
cephalic margins of the segments 1-7, nor on tin* remaining st'gmcnts. 
The annulets are not distinct on an>- of ilie segments, d’he s])iraeles <'ire 
a little smaller and more carcular titan in the ])reeeding s])eeies. Lengih 
of pu])a 80-85 mm., greatest width (i mir. 
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Subfamily Smerixthin\^<:. 

There are but three American genera belonging here. 
Smerinlhus (including Paonias), Pachysphinx and Cressonia. 
These differ from all other sphingid pupae in the possession oi 
short maxillae and broader antennae than is usual. They 
approach more nearly to the saturnian type of pupa, and man}- 
of them have been reported as spinning cocoons. The labrurn is 
in the position normal to all lepidopterous pupae. They show no 
trace of the prothoracic femur and are in that respect more 
specialized than most of the Archerontiinae, The eye-pieces an*, 
very like the preceding subfamily except that they usually 
touch at one point. The antennas vary in the sexes being longer 
and wider in the males. The spiracular furrows which are three 
or four in number, punctate, and separated by interrupted 
ridges, are almost identical in all of these pupae except Cressonia, 
which has only one deep spiracular furrow, thus showing kinship 
with the Achcrontiinao Cressonia is not very closely related in 
many respects to this group, and seems to be a rather aberrant, 
form. Its maxillae and antennae, however, show that it belongs 
here. 


Cenus Smerinthus Latr. 

It has been impossible for me to find any characters which 
will serve to separate the genus Smerinthus from Paonias, so all 
species have been included under one generic name. The 
species are so extremely variable that it is impossible to give a 
species description which will fit all the individuals, and makc's 
it exceedingly difficult to separate them. The head, thorax and 
appendages are somewhat roughened with impressed lines, and 
the abdomen has both punctures and impressed lines, yet in 
most cases the body presents a polished appearance. The 
labrurn is alwa^^s on the ventral surface. The maxillae are short, 
only about onc-third the length of the wings and there is no 
maxillary loop. The antennae are fairly constant in length in 
most of the species. They are a little shorter and narrower in 
the female than in the male. In the female their greatest width 
is about equal to that of the prothoracic legs. Both prothoracic 
and mcsothoracic legs as well as the metathoracic wings meet 
on the meson caudad of the maxillae. The thorax usually has a 
slightly elevated median line, most prominent on the meta- 
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borax. The spiraea lar furrows are very shallow. The outer 
furrows are s|)arsely punctate, while the inner ones are ])rae- 
lically obscured by large deep punctures, very close together so 
as to appear honeycombed, an extension of the ])unciate an'a 
on the dorsal cephalic margin of each movable segment. The 
cremaster is triangular, scarcely longer than broad and usually 
very rugose. 

The following key may help to separate these sptwies: 

a. Pupa; 3o-13 mm. in It’iiglh; greatc-sl W’iiltli, 11 mrn S’, (‘xcivcatn 

aa. Pupa; of smaller sjz(‘. 

b. Greatest width, S mm, or less; I'lody of nearly unttormyeiiiptnriiig; smoolh 
band along cephalic margin of aljdoniiuul segments .t-T. usually sparsely 

punctate or wrinkled, 

hi). Greatest widtii at least 9 mm. 

c. Spiracles about 1 nun. across -h'- 

cc Spira(des less tlian 1 nun, across, usually .o (-r .(> nuu. 

d. Antemuu carving in the se.xes. lliose of the female shorter an., nut 
extending as far etuidad as tlte prolhoracie legs; surbiee of aulL'iina 
elevated and either smooth or with one row of mmute luj ereles. 

,V. /(/farnecH.w... 

dd Antcnn:n not varying in liu' sexes, in neither sc‘X extending mueii fariliei 
catulad than tlie maxilla; surfata* of imtenrue roughened with thre.; or 
four interrupted rows of minute tuhereles X. crnsvi 

Smerinthus jamaicensis Dm. 

Color chestnut brown or darker, ocensioiuilly ninrktal with blatK, 
surface polished and glossv; head, thorax and a])pcndages with sha]](.)W 
impressed lines, mostly transverse, the alidomen with rather coarse 
tiuncturos more distinct on segments ! 3 and S ]!), an irregular nm oi 
two of largdr punctures along the cephalic margins of segiiKmis l- <. 
these so close together on tlie moxyiblc segments as h) give u a hoiie\- 
combed appearance; scgmcmls 4-7 with die puncUires ce.nnecUH] ami 
obscured bv irregular impressed lines; segments .)-< wiin a slightly 
elevated smooth, polished area on the dorsum just caudad ol the larger 
punctures along the ('ephalic margin; mnxilke short extending a tiilU 
over one-third the <lislancc to the caudal margin ol the wmgs; aineiinw 
of male longer and broader than tliose of the female, m tlie male extend- 
ing almost as far caudad as the mesolhoracic legs, m the tema.c not .i 
far as the prothoracic pair; surface ol anlerinw eithcT sim)oth or \\i 
one row of minute tubercles on the median line; scar ot caudal ho 
sHghtlv elevated, wiUi a slight concavity yust caudad ol u; a 

very mgose with short ,)r.hectto..s alony the 'f ^ ^ I 
a blunt point, and frequently curved slightly dorsad, a. 11^ 

30-35 mm„ greatest width 0 mm. 

Smerinthus cerisyi Kirby. 

The onlv constant difference found betu-een this species and the 
precedin« one is that the anteiinte do not .siiow sexual vanatior, ;«id m 
hither sex do they extend as far caudad as . J „ 

surface is rouchened willt about three rows ot minute tubercles in 



426 


A finals Entomological Society of A merica [Vol. X 1 , 


addition to the transverse striations found in both species. This specif. - 
is apparently a little larger, being from nun, long and about h nun. 
wide. I ha^-e never bred this species and have only a few pupcT, btn 
these characters were constant for the individuals examined, 

Smerinthus excaecata A. & S. 

This species is so \’ariable that it is impossible to write a detailed 
description that would fit better than the description of S. jamakensi^ 
which it strongly resembles. The sculpturing varies very much. Tiic 
color is usual h' a bright broun, but varies from chestnut to a very dark- 
brown. The antenme vary in the sexes, those of the male extendin- 
about half way between the distal ends of the jmothoraeic and mesn- 
thoracic legs, while those of the female are considerably shorter and dn 
not nearly reach the tips of the prothoracic legs. The species ma\’ 
always be distinguished by its large size, being both longer and stouter 
than any of the closely related species. The length is from 35-4d mm., 
greatest width 1 1 mm. 

Smerinthus myops A. & S, 

This is nonnally casih' distinguished from the other species included 
in the genus Paonias, on account of its size but it is exceedingly difficult 
to separate from S. jamaicensk and S. ccrisyi. The only constant char* 
acter found so far is the size of the spiracles, those of myops being a 
millimeter across, but in the other two species scarcely more than half 
of this. The color of myops varies greatlsg but is often a deep purplish 
broum, which color has not been noticed in other species of the genus. 
The antenme vary with the sex, as in S. jamaicensis, extending slightly 
farther caudad than the maxilke in the female, and as far or farther 
than the prothoracic legs in the male. The sculpturing of the antenna 
varies greatly in this species. The length is from 30-36 mm., greatest 
width, 9 mm. 

Smerinthus astylus Dru. 

This s])ecies is more slender than myops, so far as observed, never 
being over S mm. in greatest width. 1'hc sculpturing is usually not so 
deep as on the other s])ecies and docs tmt o]:>scurc the ])uncturcs on an}' 
of the abdominal segments. ITc smooth area along the cephalic margin 
of segments b-T is usually wrinkled or sparsely punctate, and never a.< 
distinct as in other s]jecies. The junctures on the abdominal segments 
are never as close together, and tlie bod\’ is matre uniformly sculptured 
throughout. Length of pupa 30-3.') mm., greatest width 7,b-N nini. 

(lenus Pachysphinx R. & J. 

The pupae of this genus ver}' strongly resemble some of the 
SaturniideC. The body is broad in proportion to its length and 
of practically the same width throughout, being narrowed but 
very little at the cephalic end, The surface is rather coarsely 
sculptured and shows distinct annulets on the dorsum of the 
abdominal segments. The labrum is on the ventral surface. 
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The shallow spiracular furrows are almost obsettred by coarse 
uunctures. The scar of the caudal horn is never ))romin'enl. and 
.ometirnes not distinguishable. The cremaster i.s .short’ ;ind 
somewhat quadrangular, usually ending in ;i \x-ry short, shar]) 
l)oint. 

There iy a single species of this genus in Xorth America. 
P. modesta, which ranges from Atlantic to Paeilic, m(.)sily in 
the northern half of the United States, 

Pachysphinx modesta Harr. Hog. o). 

Color varies from chestnut brown to almost black; surfaev of head, 
tiiorax and a]tpendagcs roughened b\- verv deo]), iiUerni])tcd. trans- 
verse impressions and fine granulations making it dull, the altdoinen 
coarsely punctate, with annulets on the dorsum, but appearing jiolislied. 
the cephalic margins of the segments always more denselv ].mr]etale'; 
clypeodabral suture always distinct; antenme of female with a single 
row of tubercles, extending as far caudad as the prothoracic legs, iliose 
of the male without tubercles and extending as far as the mcscghoracic 
legs; _ maxilkc extend about two-fifths of the distance to the caudal 
margin of the wings. Tlte cremaster is \'(t\ rugose, occasionally tri- 
angular, and 2 mm. or less in length, hcmgtli of pu])a 10 aO mm., 
usually about oO, greatest width Id -lb mm. 

A pupa of P, modesta imperaloy, bred by Mr. H. H. Brchme, 
of the New Jersey Entomological Co., showed no jterceptilde 
difference from the species. 

Genus Cressonia G. (k R. 

The pupa.' of this genus differ markedly from all other 
sphingids and should always he very easily di.stinguishcd. The 
body is somewhat of the Saturnian type, but flattened ven- 
trally on abdominal segments 7-10. The surface of tlic body is 
rough and S[)iny, and always a]:)pears dull. The clyiteodabral 
suture is distinct. The antennm have a row of spiny Utbercles 
along the median line and do not differ in the sexes. There is 
but one deep spiracular furrow which extends both dorsad and 
ventrad of the spiracles, The cremaster is short, broader than 
long, truncate at the tip. 

This genus consists of a single species, C. juglandis, which is 
found almost everywhere in the United States east of the Missis- 
sippi and extends into Canada. As far as pupal characters go, 
it seems intermediate between Smerinthus and Pachysphinx of 
the Ambulicinae and Lapara and Daremma of the Achcrontiinse.. 
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Cressonia juglandis A. & S, 

Color varies from reddish brown to nearly black, always dull aui: 
opaque; surface of body roughened with spines which are larger ak)i;. 
the caudal margin of abdominal segments 1-7 and on the antenna- 
head with six spiny tubercles, two between the bases of the antenna.-, 
two on the elypeus and one on either side between the elypeus ani- 
glazed eye, almost in line with the c]y])C‘al tubercles; cl\’peo-labra 
.suture distinct; antennw in botli sexes ('Xtending as far caudad as thi, 
prothoracic legs; maxilhe extending for a little more than one-third oi 
the distance to the caudal margin of the wings; abdominal segmeni- 
showing annulets on the dorsum, segments 4-7 with a prominent latera) 
ridge covered with curved spines which ])roject cephalad; segmcnis 
O-KJ with longitudinal wrinkles on the dorsum: scar of caudal horn 
\'cry jwominent with a rounded spiny elevation just laterad on each 
side; cremaster 1 mm. or less long, the caudo-lateral angles usually- 
produced into sharp points. Length of pupa 28 ,38 mm., grealesi 
width h mm. 


Subfamily Sesiin.^-:. 

The inembcTs of this subfamily in America belong to the 
genera Pseudosphinx, Hcemorrhagia, and Erinnyis. Pseudo- 
sphinx does not have any spiracular furrows, whereas the other 
genera have them extending for a considerable distance dorsad 
and ventrad of the spiracle. The members of this subfamily, 
in common with Pholus and Proserpinus, have a very peculiar 
type of ridge on the rnesothorax, caused mostly by the dec]) 
furrows which surround it. The general type of body is the 
same in these genera, differing markedly from the remaining 
genera of Philampelinae. The labrum is sometimes on the 
cephalic end of the body, but oftener pushed back on the dorsal 
surface. The antennae are filiform and may vary slightly in 
length in the sexes, but not otherwise. The eye pieces are much 
like the Acheronthnae, except that they come nearer to touching 
the maxilla*. The Sesiinae, and the two genera of Philampelina* 
which resemble them, all have another character in common, a 
portion of the prothoracic femur exposed, showing them to be 
more generalized than the remainder of the Philampelina*. 
This is only present in some individuals in Hamorrhagia. 
which is in other respects by far the most specialized of the 
group. 
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Genus Pseudo sphinx Bunn. 

The pupse of this genus are typically si)hingiforni. Tlic hcarl 
is visible mostly on the dorsal surface. The lahruin is only 
visible in cephalic view, and the clypco-lahral suture is never 
wanting. The maxillse extend from the ce])halic’ end of the 
body to the caudal margin of the wings and are slighth' swollen 
and cxcurved at the ])roximal end. Each mandiluilar region is 
slightly elevated into a low tuben^le, and these are visiblt* ai 
the end of the body in ventral view. The antcama- are slightly 
elevated along the flagellum. The melailioras has a ])rominent 
ridge and the median line is also ekwaitcd. I here are no 
spiracular furrows present. The cremaster is triangular, ending 
in a slightly bifurcate tip. 


Pseudosphinx tetrio L. 

Color black in alcoholic specimens, liiing ones marked _ witli red, 
occasionally with red iircdominating, but usually marked with rod on 
the transverse conjunctu'a and on the head thorax and aiipendages. 
particularly on the \’eiitral surface; body surface smooth and glossy, 
with verekfaint impressed lines, but scarcely jninctaU' except akmg tiie 
cephalic margin of the movable segments; abdominal segments showing 
annulets and somewhat wrinkled dorsall)-; antenme smootli. sligdtlx 
longer in the male, those of the female extendmg itist bevom the 
prothoracic legs; exjiosed ])ortion of jirothoraeie femur d 4 rmii long, 
the greatest width, .d mm.; cremaster finely rugose. 4 mm._ m length, 
slightly broader than long with a distinctly Inlimnic i)Oint ai tip. 
Length of pupa Gb-Td mm., greatest width (a mm. 


Genus Erinnyis Hbn. 

In thi.s genus the body is typically sphingiform and the 
females are very much larger than the males. The labrum is 
only visible at the cephalic end of the body. The maxilla- 
extend to the caudal margin of the wings. The antenna are 
slightly longer in the male and extend Vieyond the prothoracic 
legs, while those of the female seldom do. There arc four or 
five shallow spiracular furrows on the fifth segmcnl. sejiaratec 
by carinate ridges, but there are none present on the other 
movable segments. The abdominal segments are thick > 
punctate along the cephalic margin, and this area is slight j 
elevated. The scar of the caudal horn is small and variously 
indicated, usually by a slight elevation and radiating furrows. 
The cremaster is triangular but not bifurcate at tip. 
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This genus consists of a number of species which may be 
found in Florida and two of these at least are found fartlier 
north, ]L (dope and E. eUo. These species may be separated as 
follows: 

a. [*rci!oinin:)iin<r ('olor issiinliy rrd; cophnlic portion of alicloniina] so^nneiih- 
with ibo {Hinctiires mostly confluent; cremaster longer than broad, . .E. alope. 
aa. Predominating color usually black; cephalic portion of abdominal segments 
nut usually coniiuent; cremaster with length and breadth etjual R. eJln 

Erinnyis alope Dm. 

Color orange red or \'ermilion, marked with black, the proportion 
of color varying; head, thorax and ptirticularly the appendages intirked 
with longitudinal stri|:)cs; abdomen with two transverse rows of black 
dashes more or less united on the ventral surface, a black stripe along 
the caudal margin and a black dot on cither side the meson between 
the rows of dashes, these dots occasionally modified into dashes ; spiracles 
ringed with black; body smooth and i^olished; surface of head and 
thorax with fine transvense striations, these scarcely visible on the 
appendages; abdominal segments with an elevated punctate band 
along the cephalic margin of segments '2-7, the punctures denser and 
confluent on o-7, the remainder of the surface almost smooth except 
near the spiracles where it is transversely striate; maxilke extending 
over the curve of the head at their proximal end and to the caudal 
margin of the wings; antenmc extending to the distal end of the pro- 
thoracic legs in the male, a little shorter in the female; exposed portion 
of prothoracic femur alxmt o mm. long and .5 mm. broad; meta thorax 
wdth ridges as in Pseudosphinx; spiracular furrows aIxmL ti nmi., long, 
extending Vioth dorsad and x'entrad of the spiracle; annulets faintly 
indicated on the first three abdominal segments; scar of caudal he.rii 
usually a smooth, circular, ])olished area with finely radiating furrows; 
cremaster very finely rugose, 2 mm. long, not quite as broad. Ixaigih 
of pupa 5U-()0 mm., greatest width 18 mm. 

Erinnyis ello L. (Fig. G). 

This species differs but little from tlie preceding species except 
that it usually has less red and this is a darker red, so that the black 
markings do not show so plainly. In fact the pupa appears to be black, 
rather than red. There is a distinct black dash instead of a dot normally 
present between the tw^o rows of black dashes on the abdominal seg- 
ments. The annulets are much more distinct in this species, being 
visible on all the segments. The punctures along the cephalic margins 
of the segments are not usually confluent as in alope. The cremaster 
has the length and breadth equal, about 2 mm. Length of pupa 43-53 
mm., greatest breadth 11-13 mm. 

Genus Haemorrhagia Grt. 

In this genus the body is typically sphingiform, considerably 
narrowed at the cephalic end, and the labrum is visible only in 
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dorsal and cephalic views. The maxillT extend tr) the eaiidnl 
margin of the wings. The antcnnx are slightly elevated along 
the flagellum, and length and breadth appear equal in both 
sexes. There is often a small portion of the ]>rot]ioraeie femur 
exposed, l')ul this is usually so narrow rjs to scarcely hv noticed. 
The pupat of this genus differ from all the others examint'd. 
except Celerio in having sytiracMdar furrows on two abdom- 

inal segments, flve and six, while the others have them on (dlher 
one or three segments or not at all. Celerio has short, 
interrupted ridges separating tlie furrows. There are four or 
five long furrows which extend for an almost ecpial distance 
dorsad and ventrad of the spiracles. The body is sculptured 
practically all over the surface, except the scar of the caudal 
horn which appears polished. The cremaster is triangular, 
longer than broad, coarsely punctured and bears numerous 
hooks curved caudad with a larger double hook at the distal 
end. The pupa? of this genus are among the few which are 
found in cocoons. The larvae drop to the ground to pupate and 
fasten bits of leaves or other debris together with silk to form 
the cocoon. The larvie of 11. diffinis have been so abundant on 
snowberry and various bush honeysuckles in Lrbana as to be 
a serious pest. 

It is extremely difficult to separate the pupre ot this genus. 
II. thysbe and II. diffinis are both common s])ccies and alter 
nearing hundreds of them I hesitate to attempt a ke\ to sc])aratL 
these two common sjiecics. The larvae are very vanalile as^to 
coloring and often difficult to distinguish on this account. The 
pupae of 11. diffinis arc slightly smaller, averaging nim.,^but 
arc so variable in size that this lactor counts tor littkx^ They 
are not so much excurved ventrally, but this difference is hard 
to put into exact measurements, d'ne greatest width Oi 11. 
diffinis averages 7 mm., of IL thy sin 8 mm. Ihe description of 
11. diffinis will be given, as more specimens have been reared 
of that species. 

Haemorrhagia diffinis Rdv. 

Color varying from dark reddish brown to brownisli black, with a 
lighter conjunctiva on the movable segments, this difference nearly 
alwavs \nsible in alcoholic specimens; body surface dull, somewhat 
shagTeened, the head, tliorax and abdominal segments roughened with 
impressed lines, mostly transverse, the abdominal segments finely, 
thicklv punctate, with the punctures mostly confluent, conjunctiviE 
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smooth and silky in appearatice ; ])rothoracic femur sometimes showiiu^ 
a narrow i^ortion about 1.5 mm. long; antenna’ roughened, witli 
transverse striations, scarceU' lubcrculatc, extending half way between 
the distal ends of the protlioracic and mcsothorac'ic legs; metalhorax 
with a imomincnt transverse ridge set off by a distinct furrow on eael- 
side; abdomen sometimes showing traces of annulets on the lirs; 
three segments; cremaster 1.5-2 nun. long, rugose and punctate. 
Length of pui)a 20-27 mm., greatest width 0 - 7 mm. 

Sttbfamily PiiiLA.MiMtinNOK. 

Of the genera comprising this subfamily, Pholus and Proscr- 
pinus have been discussed in connection with the Sesiinm. The 
remaining genera, Ampcloeca, Darapsa, Sphecodina, Deidamia. 
and Amphion, together with Proserpiniis are included in oiu’ 
tribe by Rothschild and Jordtin while Pholus is in another. 

1 can scarcely understand the position of Proserpinus, but as 
so few of those forms have been available for study, hesitate to 
express an opinion. With this exception the group consists of 
rather short, somewhat “stumpy” pupm, with the labruin 
usually near the cephalic end of the head, but not carried over 
on the dorsal surface. The maxilla: always reach the caudal 
margin of the wings, but are often excurved at the proximal 
end. The antennae are normal. There is never any portion of 
the prothoracic femur visible, except in Darapsa and Pholus, 
The glazed eye-piece usually touches both antenna and maxilla, 
There are no spiracular furrows present. 

Genus Pholus Hbn. 

The pupae of this genus are among the largest of our common 
species, normally two inches or more in length. The body is 
typically sphingiform with a distinct “shouldered” appear- 
ance, and alwmys bright chestnut brown. The labrum is on the 
dorsal surface a short distance from the cephalic end of the 
body, so that the maxillae rise on the dorsal aspect of the head 
and extend to the caudal margin of the wings. The mandibular 
region usually shows a prominent tubercle on each side the 
labrum and these arc prominent in dorsal view. The antenme 
are filiform and slightly longer in the male. A small portion 
of the prothoracic femur is always exposed. The metathorax 
has a prominent transverse ridge on each side the meson. The 
scar of the caudal horn is always smooth and polished. The 
cremaster is triangular and usually ends in a sharp point. 
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There arc seven species of Pholns in North America but only 
two of these are common in the east.. These s])ecies may be 
separated as follows: 

a. Head longer than l ,roail as seen in lalrral viinv. t!;e 'lisianei.- in on On- erpiialic 
margin of the glazed rye irr tlu' aiitt'i'ior mid nf ih(.’ thna' tinu’S (ir nion- 

the length of the eye-[)ieees I\ aiih'iiion 

aa. Head broader than long as seen in lateral \'iew. tin- thstain'e fruni ilu- lanlialn: 
margin of the glazc'd eye-iheee Xo tlu.' anterior iinl rjf nu’ 1 inly iwiee il;e 
length of the eye-]>ieees I’, stiivhilui (Miudorus 

Pholus achemon Dm. d'ig. 7). 

Proximal part of maxilhe. head and thorax roughened with indeter- 
minate transverse striations. or often somewhat granular, ihe a[)|X’n- 
dages usuallv smooth and polished, abdominal segments eoarsciv 
densely punctate on tlic cephalic margin, but more sparsely ].)unelatc 
on the remainder; head noticeabl_\' narrowed as seen in veiUral view; 
in lateral view the distance between tlie cephalic margin ol the glazed 
eve-])ie('e and the cephalic end of the body is at least three times tlie 
length of both eye-pieces; aiiLcnme scarcely tuljerculaie, sometimes 
with a minute, mosal row on the proximal half, a little longer in the 
male, extending to, or slightly beyond, the distal ends of the prothoraeic 
legs; portion of prothoraeic femur ex])osed about -I mm. long and 1 mm. 
wide; annulets seldom distinct or\ the abdominal segments: scar of 
caudal horn smooth and polished; cremaster rugose h min. long, 
longer than broad, but \'ariable as to breadth. Length ot ])upa oU 05 
mm,, greatest width 12-15 mm. 

Pholus satellitia pandorus 1 1 bn. 

Body stouter than in P. acliemo}2, head not so inueh narrowed as 
seen in ventral view, in lateral view the distance from the cephalic 
margin of the glazed eye-piece to the end of the head is about twice the 
length of the eyc-pieces; head, thorax and usually the a|)])endagcs 
roughened with striations and impressed lines, sometimes finely gran- 
ular, abdominal segments coarsely -[jnnetate, more densel}'^ ])iinctate 
along the cephalic margin; antemuT usually smooth, sometimes with 
minute tubercles me'sad of tlie median liritg Ic'iigcr in the male (extending 
to, or in some male specimens oiie-tliird of the distance between the 
distal ends of the prothoraeic and mesothoracic legs; -innulets usually 
distinct on the dorsum of the abdominal segments; cremaster triangular, 
variable as to width, ending in a sharp point which is_somewhal 
bifurcate. Length of pupa 52 -bo mm., greatest width 14-1;) mni. 

Genus Ampeloeca R. & J. 

The pupse of this genus belong to the small number among 
lepidoptcrous pupcE which are not dark brown or black, ^ but 
instead a very light brown or coffee color with darker markings. 
They are not of the typical sphingid shape but rather blunt at 
the cephalic end, and the labrum is always on the ventral 
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surface. The maxillae reach the caudal margin of the wings. 
There is never any portion of the prothoracic femur exposed. 
The antennae are slightly broader on the cephalic half. There 
is a conspicuous row of large punctures extending along the 
dorsal cephalic margin of the eighth segment, which has not 
been noted in any of the other sphingid pupae studied. The 
scar of the caudal horn is smooth ^nd polished, occasionally 
showing a small tubercle, on each side the meson. 

This genus includes two species in North America which 
may be separated as follows : 

a. Abdominal segment:^ 7- lU tapering gradually to a point, somewhat triangular 

in outline: cremaster triangular, bifid at lip A. myron 

aa. Abdominal segments S-10 rounded abruptly at end oC body, almost semi- 
circular in outline; cremaster a sharp spine scarcely broader at the proximal 
end A. versicolor 


Ampelceca versicolor Harris. 

Color grat’ish or coffee color often with a pinkish tinge, sometimes 
darker in mature puptc, dotted with black, the eye-pieces and spiracles 
conspicuously black; body rather stout and more cylindrical than is 
typical in sphingid pupte, rounded abmptl_\' at the caudal end; surface 
of hod\' dull and roughened with wa\"y impressed lines, with line punc- 
tures on the ce|)halic margin of each movable segment and around the 
spiracles; abdominal segments S 10 coarsely punctate; antenna' 
extending as far caudad as the prothoracic legs; distinct spiracular 
furrows not ]m^sent. the region cephalad of the spiracles finely 
liunctate with no indication of ridges; cremaster 2-3 mm, long, a slender 
sharp spine, not noticeably wider at the proximal end. Length of piqia 
mm., greatest width 10 mm. 

Ampelceca myron Cram. 

Color usually light brown finely dotted with black, the eye-pieces, 
spiracles and conjunctiva of the movable segments black or dark 
brown; surface of body dull, roughened with wavy impressed lines, 
abdominal segments 1-7 distinctly, lineh' punctate witli much coarser 
punctures on the remaining segments; antennae extending as far 
caudad as the prothoracic legs; distinct spiracular furrows not present, 
but a series of low interrupted ridges are distinctly visible over the 
spiracles of the fifth segment; cremaster about 2 mm, long, triangular, 
much longer than broad and slightly bifurcate at tip. Length of pupa 
30-38 mm., greatest width 9 10 mm. 

Genus Darapsa Walk. 

The pupae of this genus differ markedly from those of the 
genus Ampelceca. They are the only sphingid pupa examined in 
this study excepting Cressonia which have rows of spines on 
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the segments As far as other charactcs are roacerne.i, ir 
resembles Deidamia roost closely, as it has a Imv tubercle 
mesad of each eye-piece and the proximal part of the maxilla’ 
prominently excurved, but scarcely carinate. Each mandibular 
area has a low, indistinct Uibercic which is visible in ventral 
view. The maxillae extend to tlie caudal marj^in of the win-s. 
A small portion of the prothoracic femur is ex].)Ose(.l. The 
anlennce are similar in the sexes. The scar of the caudal horn is 
more rugo.se than the remainder of the segment. The cremaster 
is trhingular and sharply pointed. This genus includes a sii'^le 
species D. pholus. Tho s])ccics has been commonlv knowuln 
this country as Ampeloplia^a cJuvrilus. 

Darapsa pholus Cram, 

Color light brown to darker brown, mottled with darker brown or 
black, somewhat resembling the coloring of Ampelmca sijccies, s])iracles 
and conjuncti\ai black; entire surface of body dull and roughened with 
wavy impressed linos, the, sculpturing deeper on the head, thorax and 
aiipendages; abdominal segments o-i\ with two or three iiiterru])tcd 
rows of spines on the dorsum, becoming a single row near the spiracles, 
segment 7 with one row on the dorsum, but more near the s])irades: 
the spines very small on the ventral surface; amnilels faimlv indicated' 
on the dorsum of segments Cd; segments 8-9 punctate, the ninth seg- 
ment almost smooth; anteunw almost smooth, without jinnninent 
tubercles, extending a little farther caudad than the proihftrane legs; 
portion of ]irothoracic femur exposed about I,.') mm. long and .o mm. 
wide; cremaster rugose, about 3 mm. long, triangular, longer lliaii Ijroad. 
usually slight!}' curved and ending iii a shar]) i.)oint. Length of pupa 
dd-i)7 mm., greatest widtli 0 mm. 

Genus Sphecodina blanch. 

The pupa? of this genus have a longer cremaster in jtngior- 
tion to their size than most other pupa^ of the family exceiil 
Amphion, where it i.s twice as long as broad. The Ijody is 
sphingiform bin stout, with the labrum visible in ventral view. 
The maxilla? extend to the caudal margin of I he wings. Th(' 
antenna? are .similar in the sexes and are a little wider on the 
cephalic half. The melalhorax has a transverse furrow exU?nd- 
ing about half-rvay across the segment. The scar of the caudal 
horn is ahvays easily distinguished. The cremaster is triangular, 
and pointed at the distal end, with length and breadth 
approximately equal, 
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Sphecodina abbotti Swains. 

Col<'>r chcstnui brown or darker, tisualh' darker on the dorsum, and 
somewhat mottled, especially on the appendap^cs; surface dull, the 
head, thorax and ajjpenda^es with fine impressed lines, the abdomen 
],)unctate, the punctures of medium size and connected on the first si.\ 
segments with impressed lines; annulets indicated on the first five 
abdominal segments, the ninth usually quite smooth and polished; 
scar of caudal horn usually elevated, smooth and polished; cremaster 
rugose, 3 mm. long, ending in a sharp point. Length of pupa 35-40 mm, , 
greatest width, 0 mm. 


Genus Deidamia Clemens. 

The pupm of this genus are very easily distinguished by the 
three prominent projections on the head, the excurved, carinate 
proximal portion of the maxillcC and the very coarse punctures 
on the caudal abdominal segments. The body is somewhat 
fusiform with the labrum at the cephalic end. The labrum 
bears the median projection of the head, a very rugose, usually 
blunt tubercle. The lateral tubercles are also rugose, pointed 
and situated just mesad of the eye-pieces. The maxilkn are of 
the usual type, distinctly carinate on the proximal third and 
extend to the caudal margin of the wings. The antennas are 
similar in the sexes and bear a prominent row of tubercles 
along the median line. The scar of the caudal horn is prom- 
inent. The cremaster is triangular and pointed. On all the 
pupse examined there were prominent projections on the ventral 
surface of the tenth abdominal segment, apparently the remains 
of the anal prolegs. 

Deidamia inscriptum Harr. (Fig. 8). 

Color variable, fresh pupa: often light brown with darker brown on 
the appendages and dorsum, others ver}' dark brown all over; surface 
of head and prothorax with deeper, broader sculpturing than is usual 
on pupae; mesothorax and metathorax and appendages almost smooth 
with shallow sculpturing; abdominal segments punctate, the punctures 
very deep and coarse on the cephalic margins of the first seven segments 
and' on segments <S-10, punctures finer and sparser on the remaining 
parts; antenna: extend as far caudad as the meso thoracic legs; spiracles 
prominent with smooth elevated rings; scar of caudal horn usually 
smooth, often with prominent radiating furrows; cremaster scarcely 
2 mm. long, very nigose with a smooth tip. Length of pupa 30-33 
mm., greatest width 9 mm. 
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Genus Amphlon Hl)n. 

In this genus the cuudnl hull' of the bodv is niucli nurrowcM' 
and more tapering than the typical si)hingi(i, indi'cd more than 
any of the other sphingid pupu' (‘xamined. This, logcllier with 
the long pointed cremaster and tlic small tulx'rcT's ai the 
cephalic end, are quite distinctive, The labrum is at the ee])hahc 
end of the body and .the maxilla' extend to the caudal margin of 
the tvings. The scar of the caudal liorn is easily recognized. 
The cremaster is about twice as long as broad and ends in a 
sharp point, which is occasionally bifid at tip, 

Amphion nessus Cram. 

Color unifonn dark brown ; siuIVkx' (tf head, thorax and ajipeiidages 
dull, considerable roughened, with deep, \va\'y transvorso turrov.s nrav 
the cephalic end, abdomen ]nn!ctale, the ])unctures large and (v-njlucni 
on segments 1-4, lunate on n s, and dcejicr circular jainctiircs on .s j(); 
mandibular tubercles nearly always jirominent; antenna- of female 
extending half way liet.wccn the tqis of the prothoracic and mesoilioraeie 
legs, those of the male slightly longer; prothora(ae femur never eisiljle; 
maxilla.- very rugose at ce].)halie end; cremaster riigosr. usually 1 mm, 
long. Length of pupa :)2 -:i7 mm., greatest width S- 9 mm 

Genus Proserpinus G. A R. 

The pupm of this genus are small aiui slender, averaging 
about an inch in length. They are iy])ically sphingiform, with 
the labrum at the cephalic end of the body, not visible in ventral 
view. There are prominent mandiludar luhereics visilde in 
ventral view at the end of the l)ody. The maxilla- are of the 
usual type and extend to the caudal margin of the wings. The 
antennae are filiform and ap]iareinly do not (idler m the sexes. 
There is always a small portion of the itrolltoracie femur 
exposed. There arc no sitiracular furrows present, llu- ecidtaiie 
margin of each movable segment is ])unctiLte like the adjacent 
portion. The scar of the caudal horn may usually he identified 
but is not very distinct. The cremaster is narrow and triangular, 
ending in a sharp point. 

There are probably only three species of Proser]hnus. two 
occurring in this region, and it has only been possible to obtain 
pupa) of P.juaniia and P. j^aunc. These are found in llu' south' 
ern part of the United States. As only one s])ecimen of P. tiaurcc 
was obtained its variations could not be noted. It seemed to 
differ from P. jiiauiia in one i.mi.)ortant itartieular wliieh 1 
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should hesitate to use were it not for the fact that the figure in 
wSniilh and Abbott’s “ Lepidopterous Insects of Georgia” shows 
the same characteristic. 

a. HtTul Ih'tU forwanl vonirall}', llic proximal ])art of the maxilla con.sideralit' 
s\v(jlk‘n so tltal the’ vtnlral margin of the liody as seen in lateral view is 

proiriineiilly e.xeurved at the cephalic end P. gaura 

aa. hlead licver heiit forward ventrally. the proximal part of maxilla only slight K 
swollen and the ventral margin of the body as seen in lateral view is prac- 
tically straight P. jnanila 

So far as it is possible to observe from a single specimen, the 
only differences in the two species are listed above. It is 
therefore necessarx' to give but the description of P. juanita. 
The specimen of F. gaiirce Strecker examined was 28 mm. in 
length and the greatest width was (1 mm. 

Proserpinus juanita vSlkr. 

Color chestnut brown s])arsely dotted with black; surface of head 
and tliorax with ver\^ shallow impressed lines, fainter on the appendages, 
appearing polished, abdominal segments punctate, 2-7 more denseh' 
punctate along the cej^halic margin and over nearly the cephalic half of 
the segment. S- 10 over the entire segment; mandiliular areas each with 
a distinct tubercle, prominent in ventral xdew; maxillae slightly swollen 
near the proximal end; antenna’ vary in length somewhat though this 
is not a sexual difference apparently, in some thc\' extend as far c’andad 
as the prothoracic legs, in others half way between the prothoracic and 
mesothoracic legs; ])ortion of ])i-othoracic femur exp)Oscd al)out 2 mm. 
long, less than A mm. broad; metathoracic ridge black, often wrinkled: 
scar of caudal horn often a distinct tubercU:, at other times scarcely 
apparent; eremaster 2 -M mm. long, often sligluly bifurcate. Length 
of i)upa 27-30 mm., greatest width 0 7 mm. 


Sultfamily Cu.kROt Asuny ^. 

The only common American genera belonging here arc 
Xylo])hanes and Celerio. They have a nurnber of spiracular 
furrows, separated by wavy interrupted ridges. They are long, 
slender pupae with the wings extending for about three-fifths 
the length of the body. The prothoracic femur is exposed in 
Celerio. The antennae vary but little in the sexes, and only in 
length. The maxillae extend to the caudal margin of the wings 
and arc sometimes excurved at the proximal end. The eye- 
pieces are very much like those of the Acherontiirue and usually 
do not extend nearly to the maxilla:'. 
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Genus Xylophanes 

The pupre of this species arc of very much the s;nne shape 
as those of the ^enus Pholus, but are very different in their 
coloring, those of Xylophanes being a dirty grayish or elav color 
with darker markings while the inipte of Pliohis are uniform 
dark brown. The pupte of Xylophanes also lack the ])rominenl 
“shoulders” of Pholus, and are generally tyinetdiy s])hingiform. 
The labrum is on the dorsal surface of the liody. The maxilke 
are of the usual type, and extend to the caudal margin of the 
wings. The antennte of the male are longer than tliose of the 
female. There is no portion of the prothoraeic femur ('X])Oscd. 
There are spiracular furrows on the fifth segment. These are 
very shallow and separated by low, nUernipied carinate 
ridges. The scar of the caurlal horn may usually ))c identified. 
The cremaster is narrow and triangular, ending in a shar}) point. 

There are four species of this genus which ma\’ occur in this 
region but onlv one is common. The larva of one of these species 
is described, but according to Rothschild and Jordan the early 
stages of the other two are unknown. Xylophanes fersa is 
found in the southern part of the United States and has been 
collected in Illinois. 


Xylophanes tersa k. 

Color gravish or gravisli l)r{iwn. witli an inlcrniiiled black median 
line on both dorsal and xanitral surfaces, Imud nnd more di^iinel <>n llie 
dorsa^. surface, s])iraclcs deeply ringed widi 1 )]:kU so Oiat tiiey lonn a 
row of large round s])ols, remainder ol snrlace vanously marked with 
black; entire surface ofliody witli very fine, mosllv tnmsverse striaiions 
giving it a silkv a])]iearance. the abdominal segmenis also sliowing line 
punctures- maxilke jaemmentlv cxciir\-ed at die jintxanal cud; amennw 
of male extending as far caudad as the |..rotli<.raeie leg^, lli..se ot die 
female alwavs eonsidcrabh' shorter; spiraeiikir luntjc\> een slialoci. 
extending over llu' whole ceidialie margin of the sy'inTiem doxvn i._. die 
spiracles and separated bv fine, more or less wa\-y. mlermpled eannale 
ridges making die surface aiipca.c ^■er\' rough, tlie turroxvs extending 
farther dorsal than xvntral of die spiracle: cnuiasler 2 nim. long, 
about half as wide at base and eivling m a sliarp i)oml Leiigdi ot 
pupa 4() -')d mm., greatest breadth in mm. 

Genus Celerio Oken, 

The pu!):e of ihis genus also strongly resemble those of the 
genus Pholus, perhaps more so than those of the i.reee(hn.g 
genus, as Celerio has very proniiucnt mambbtilar tubercles in 
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on(' species and lacks the excurved proximal portion of the 
maxilla. It may always be distinguished when fresh by its 
ver\' liglu brown color, and the darker alcoholic specimens are 
readily separated by the spiracular furrows of the fifth abdom- 
inal segment. In this genus there is one inner, deeper furro\v 
with four or live shallower interrupted furrows between it and 
the spiracle. The body is typically sphingiforrn. The eye- 
[)ieces differ somewhat from most of the nearly related pupae as 
the glazed eye-piece with its median impressed line extends 
only about two- thirds of the distance between the antenna and 
the maxilla. The maxilloe are of the usual type and extend to 
the caudal margin of the wings. The femur of the prothoracic 
leg is visible. The antennee are slightly longer in the male. 
The scar of the caudal horn is usually elevated. The cremaster 
is triangular, longer than broad, and ends in a sharp point, 
which may be slightly bifurcate. 

There are two species of this genus found in Eastern North 
America, C. lineala and C. gallii. According to Rothschild 
and Jordan, we have the subspecies C. gallit intermedia in this 
country. The only specimen of the latter which I have seen 
was bred by Dr. Edith M. Patch, of the Maine Agricultural 
Experiment Station, and kindly loaned by her for this study. 
The larva was found feeding on Galium in that state. 

The species may be separated as follows: 

a. Alandiliular lulicrclos vi-ry promimnl on the* dorsal aspect of tlic head; hea<l 


jiointed, rile len^lli ;nid l)ri’afU]i apj)roximately equal C. lineaia 

aa. Mandil'iular UdHTcies scarcedy vt-valed. never prominent; head the 

hreadtli inueli .creator than the lenpjth . . C. gallii infcrmrdw 


Celerio lineaia Fabr (Fig. 9), 

Color usually very light brown or coffee color, often marked with 
irregular blotches of darker ]:»rown; head, thorax and appendages 
roughened with indetenninate transverse striations very much deeper 
at the proximal end of the maxilke, abdominal segments dcejdy punctate, 
the punctures larger along the cephalic margin and usually confluent over 
the entire segment; labntm on the dorsal surface of the head, slightly 
elevated adjoining the maxilkc; mandibular tubercles very prominent; 
antennae of female extending as far caudad as the prothoracic legs, 
those of the male extending half way between the tips of the prothoracic 
and mcsothoracic legs; exposed portion of prothoracic femur about 
2 mm. long and .5 mm, broad, the tibia prominently elevated adjacent 
to it; spiracular furrows present only on the fifth segment, the ridges 
between carinate, wa\^\' and broken, extending from the inner furrow 
to the spiracle; scar of caudal horn usually a slight elevation with 
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radiating furrows; cromasier 2 mm. knig, rugose ai, base, iIk' disial 
lialf smooth, bifurcate at tip. Length of ])ui:ia in-,')i) mm,, grratest 
breadth 10~11 mm. The pu]'jcC of this species have been reared a nuuilier 
of times from lame found feeding on the common purslane, T]ie\- 
enter the soil to pupate. 

This is said to be the only C()smo])()]itan s])eeies of 
Sphingidae. 


Celerio gallii intermedia Kirby. 

Color light brown, with darker brown appendages and darker 
punctures and blotches on the ahdoTneii; head, thorax and a])])en(lages 
sculptured with indeterminate transverse striations, rather coarser than 
in Ufieata, abdomen punctate, the ]junctures somewhat coniiuent, and 
partly obscured by the sculpturing; labrum at the cephalic end of the 
body, not at all elevated; mandibular area scarcely elevated and not 
fonning distinct tubcTcIes; antennm of female not cxUanling as far 
caudad as the prothoracic legs; exposed jiortion of prothoraeic feunir 
l-b mm. long and less than . o mm. broad, tlie tibia not elcwated adjacent 
to it; spiracular furrows present and distinct on segments d b. with ;i 
trace of them on 7. the ridges scj^iarating them wavy, liroken and 
carinate, extending from the inner furrow to the spiracle; sear of caudal 
horn indistinct; cremaster 2- d mm. long, about half as broad, mgnse 
near!}' to the pointed tip. Length of pupa -IS mm , , greatest width 1 tl mm . 


EXPLAXATInX OF PLAfiyXXXV]. 

Fig. 1. Maxilla ot Sphinx sp., showing tlonbling and i he rxircinn u-n^ih 
Fig. 2, Ilcrse cin^iiluiu, laleral view. 

Fig. 3. Proto pared sexUi, lalL^ral \ ic\v. 

Fig. 4. Darauina cataip(e, lateral view. 

Fig. .j. Pdcliysphinx modcsta, ventral virw. 

Fig. 6. Krinnyis ello, ventral view. 

Fig. 7. Pholns achemon. iatcral view, 

Jhg. 8. Deidiifuia inscripluni, lateral view'. 

FXg. f). Cclerio iinmln, s])iracular Ihitows, 




RECORDS OF JAPANESE CRANE-FLIES (DIPTERA). 

By Charlk^; B. A(,i;x\nl)eu, 

Univrrsity <,if K'tmiu:, Lawrt'iK'e, Kunsas. 

The crane-fly fauna of Ja]jan is a very interesting one but 
much remains to be ascertaitied Itoforc we can possess a clear 
conception of the actual faunal constituents of the islands. The 
published records are grievously incomidete and com])aratively 
few extensive collections have been made. Some years ago 
(Canadian Entomologist, July, ]B13, July, 1914) the writer 
published a series of six papers on this subject. Since that 
time additional material has come to hand princi])ally through 
the kindness of Dr. Akio Nohira and Dr. T. T^liyake and the 
more interesting records included in this material are given 
herewith to supplement our knowledge of distribution. A few 
Limnobiinae are redescribed in order to make their descriittions 
more available to American students, the original descnjjiions 
having been published in Jaitau in a ])ublication not readily 
accessible to all students. 

As is to be expected a large proj.iortion of the known Ja])anese 
crane-flies are rcfcrra1:)le to genera that arc cltnraereristieally 
Holarctic (Lirirnobia, Tricyphoua, JiutouiiL Cry pterin, Lioi^nui, 
etc.). Others arc referrable to groups with a wide or cosmo- 
politan distribution {Dicranoniyiu, Geranomyia, Diseoboia. En- 
oplera, Go}iomyia, Eriocera. Eephrotouia , Tipula, etc.). A con- 
siderable element is clearly derived from the Oriental fauna 
through migrations from the south {Libuoles, Conosia, Ecsopeza, 
Ctenacroscelis, etc.). The very interesting relationship of the 
fauna and flora of Japan and the Eastern Lniled Stales, strik- 
ingly shown in many widely- separated grou])s of plants and 
animals is indicated in the Tipulidae by the genus Oropeza Need- 
ham, at present known only from the eastern States and Japan. 
The subgenus lloplolahis {Erwpterci) indicates a somewhat similar 
condition although representatives also occur in the western 
States. 
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PtycJwpfera japonica Alox. 

Mt. Takao, Musashi, May 15, 1915 (T. Miyake). 

Kioto, Ai)nl 12, 1914 (Nohira). 

Dicranomyia dcpauperata Alex. 

Kioto, April 18, 1914 (Nohira). 

- Length, 5 mm.; wing, (i.h mm. 

Female. — Length, 9.2 mm.; wing, 7.8 mm. 

Rostrum and palpi pale yellowish-brown. Antennae with the 
scape yellow, the flagellum pale yellowish-brown. Head yellow. 

Thorax dull yellow, with distinct greenish reflections, 
especially on the dorso-plcural membrane and near the coxae 
Haltercs with the stem greenish, the knobs darker. Legs pale 
with the femora slightly greenish, the terminal tarsal segments 
brown. Wings with the veins and membrane pale, subhyaline. 
Venation: Sc short, ending before the origin of the arcuated 
sector; cell ht closed; basal deflection of Cih at the fork 
of M. 

Abdomen brownish-yellow, tinged with greenish, the apice> 
of the segments more yellowish. 

In life it is probable that the insect is quite greenish. 

Limnobia avis Alex. 

Takuhara, Province Shinano, September 4, 1915 (Nohira,). 

Alale. — Length, 12.5-15 mm.; wing, 15.5-18.5 mm. 

Rostrum and palpi dark brownish-black. Antennae pale 
brownish-yellow. Head dark brown, the genae paler brown. 

Mcsonotal praescutum obscure yellow, with three dark 
brown stripes, the median one broadest, indistinctly bisected by 
a reddish line; lateral stripes very short, not reaching the 
suture; scutum dull yellow, the lobes brown; scutellum and 
postnotum largely brown. Pleura dark brown and pale whitish - 
yellow. Halteres pale. Legs with the fore coxae brown basally, 
yellow apically; remaining coxae and the trochanters yellowish; 
femora yellowish, the tips broadly brown; tibiae brownish yel- 
low, narrowly tipped wdth brown; tarsi light browm. Wings 
yellowish, deepest on the costal region; veins and cross- veins 
narrowly seamed with browm, especially at the origin of the 
sector and along the cord; stigma largely pale. Venation: Rs 
angulated or spurred at origin; r at the tip Ru Tip of the 
wdng obtuse. 
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Abdomen with the four basal termites yellow, with l.road 
median and narrower lateral stripes; terminal termites ilark 
brownish; sterniles similar, the four basal se^^menis )'ellow, 
brownish laterally; terminal segments dark l)rown: ' hypo- 
pygium largely yellowish. The dorso-pieural appendage pro- 
duced cephalad in a sharp point, the entire seleriu^ sugge.sting 
the head and beak of a Idrd. 

Lmnobia avis Jlavo-abdomimilis Alex. 

No specific locality, labeled March, No. :V2. 

Fcw 2 fl/c.“Length, 14 mm.; wing. i:).4 mm. 

Similar to the typical avis, difiering as follows; Smaller. 
The head yelloty with two, linear, brown, subparallel marks on 
the vertex; stripes on the pnescutum rejiresentcd onlv Ijv two 
median black marks at the anterior end and four similar marks 
near the suture; scutal lobes black in the centers: legs yellow 
except the tips of the femora, which are very narrowly brown; 
abdomen clear yellow throughout. 

Libnotes nohirai Alex. 

Iwate, June, 191 (i. 

Female. — Ivength, mm. ; wing, b) -17.4 mm. 

Rostrum and palpi dark brown. Antenme with the scape 
brown, the flagellum clear light yellow throughout. Head 
brownish-gray, clearer gray along the inner margin of the eyes. 

Pronotum- elongate, dark brown above. Mesonotal pne- 
scutum light brownish-yellow, whitish pollii'K>se with four 
brown stripes, the median one extending the length of the 
sclerite, the lateral pair very short; sditum brown, lubes 
darker; scutellum and postnotum dark brown, s])arsely gray 
pruinose. Pleura yellowish, the meso]}leura slightly gray 
pruinose, darkest on the mesosternum. Halieres elongate, 
yellow, the knobs a little darker. Legs yellow, tips ot the lernora 
broadly black, tips of the tibia:* narrowly darkened; the last 
three tarsal segments and tips of the other two dark brown. 
Wings with a yellow tinge basally, more grayish distally. 
Veins, especially costa, bright yellow, exce])t where they trav- 
erse dark spots, where they are brown; cross veins ami deflec- 
tions of veins, the radial sector and second anal vein narrowly 
seamed with dark brown. Venation; ixisal di'flection of Cui 
short, about as long as r-m. 

Abdomen yellowish, the tergites more or less distinctly 
trivittate with dark brown. 
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Lininophila {Eiit()}ii(t) satsnma (Westw.) 

Kioto, May 10, 1914 (Xohiraj. 

L imno ph il a ja pan ica Alex . 

Mount Tateyama, July 1914 (Nohira). 

Limuophihi incoucnssa Alex. 

Kioto, April to June, 1910 (Nohira). 

Lininophila iPrionolahis) siihmiinda Alex. 

Kioto, May 1 to 18, 1914 (Nohira). 

Male. — Length, G-G.o mm,; wing, T.cS-S rnm. 

Female. — Length, 7.2 mm.; wing, 8 mm. 

Rostrum, palpi, head and antennae black. 

Thorax black, sub-shining. Halteres yellow. Legs with the 
(‘oxa' and trochanters blackish; femora dull brownish-ycllow 
basally, the tips broadly blackened, these dark tips broadest on 
the fore femora, where they include the outer two-thirds, nar- 
rowest on the hind femora where they include the apical third; 
remainder of the legs black. In the female the black apices are 
more extensive on all the legs and the femora are stouter, more 
clavate. Wings grayish-yellow, brighter yellow basally, and on 
the costa; stigma distinct, elongate-oval, dark brown; cross 
veins and deflections of veins seamed with pale brown. Venation 
as in L. miinda 0. vS. (Eastern United States). 

Abdomen black; valves of the female ovipositor rusty. 

Li m no phi! a {Frionolahis) auri basis Alex. 

Osaka, April 26, 1914 (Nohira). 

Female. — Length, 11.7 mm.; wing, 11.2 mm. 

Similar to L. sithmiinda, but much larger and more brightly 
colored. The legs are long and slender, the femora not incras- 
sated as in the female of suhmunda. The basal portions of the 
femora are bright yellow, the wings are much brighter colored, 
suffused basally with deep orange. 

Eriocera nipponensis Alex, 

Kioto. May 28, 1914 (Nohira). 

Male. — Length, 12 mm.; wing, 13.3 mm. 

Rostrum dull yellow above, the palpi dark brown. Antenna 
with the scapal segments conspicuously bright brownish-orange 
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beneath, darker brown above; flagellum black. Head blackish, 
with a sparse brownish-gray pruinosity; geiise dull yellowish. 
Frontal tubercle prominent. 

Mesonotal praescutum brownish -gray, with four distinct 
shiny black stripes, the median pair elongated, narrowed 
behind, becoming obliterated just before the suture; the 
remainder of the thorax black, sparsely silvery-gray pruinose, 
especially on the pleurites. H alter es short, light brown, the 
knobs darker. Legs with the coxae blackish-gray; trochanters 
rusty yellow; femora rusty yellow, the tips blackened, these 
broadest on the fore femora, narrowest on the hind femora; 
remainder of the legs dark brown. Wings slightly infumed, the 
costal cell brownish; stigma small, rounded; indistinct brown- 
ish seams along the veins and deflections ; an indistinct yellowish 
spot before the stigma. Venation: Rs elongate; cell dfi lacking. 

Abdomen black, sub-shiny. 

Tricyphona vetusta Alex. 

Osaka, April 27, 1917 (Nohira). 

Erioptera (Acyphona) asymmetrica Alex. 

Kioto, April to June, 1916 (Nohira). 

Erioptera {lloplolabis) asiatica Alex. 

Kioto, April to June, 1916 (Nohira). 

Female, — Length, 5 mm,; wing, 4.4 mm. 

Rostrum and palpi brown. Antennas dull yellow; apical 
segments a little more brownish; flagellar segments short-oval. 
Head yellowish-brown. 

Thorax brownish-yellow; if any bloom is present, it is 
destroyed by emersion in alcohol; the usual brownish stripes 
present on the praescutum; pseudosutural foveae distinct, dark 
brown. Pleura dull yellow, the mesopleura more brownish. 
Halteres yellow. Legs with the coxae brown, the posterior coxae 
darkest; trochanters dull yellow; femora yellowish, brownish 
at the tips; tibiae yellow, narrowly darkened apically; tarsi 
brown. Wings subhyaline, or whitish, with a heavy brown 
pattern; about seven brown marks along the costal margin, 
the largest at the base of the sector, tip of Sci and tip of i?i, the 
last at the tip of vein Ri+z] similar but smaller brown marks 
along the cross-veins and deflections and along the margin at 



44S 


Annals Eulonwlogical Society of America [Vol. XI, 


the ends of the longitudinal veins. Venation: the spur in cell 
isl com])letcly traverses the cell (as in E. hi partita 0. S.). 

Abdominal tcrgites ytdlowish-brown, the lateral margin 
darker, basal .sternitcs yellow, the apical siernites more 
brownisli. 

Conosia irrorafa (Wicd.), 

Kioto, May 25, l‘)14 (Nohira). 

Cryptcria japonica Alex, 

No specific data, btit ])Ossibly Kioto (Nohira). 

Female.- Length, 7.2 mm.; wing, 8-(S.S mm. 

Rostrunt, paljn, head and antennae light yellow. Anlenme 
with the two basal flagedar segments united into a fusion- 
segment, there l)eing twelve segments beyond it. 

Thorax yellow. Halteres yellow. Legs yellow, the tijts of 
the femora and til)itc narrowly darkened; tarsi yellowish- 
l)rown. V i]igs suldpvaline; veins brown, the costal and sub- 
costal veins more yeUowi.sh, es])ecially near the base of the 
wings. Venation: r l)arely evident; Rs strongly arcuated; 
second anal veins ending op])osite about mid-length of the 
sector. 

Abdominal tergites dull yellow, the basal third to half of 
the segments brown; sternitcs )’ellow. 

,Nc\sopeza gcfiiciilata, s[). n. 

Similar to the genotype. Ah gracihs (de klcij.) but somewhat 
smaller (wing of the female, 0,2 mm,). The wings of the teneral 
fype st)ecimen are not fully colored but the distinctive j^attern 
is well indicated. The ground-color is gray, of a italer shade 
than the dark costal margin which is narrowly boidcrcd behind 
by a hyaline line; the dark seams along the cord, at the origin 
of the sector and at the base of the wing are broader; the 
hyaline spot in cell 2n(l R\ is trapezoidal in shape, not elongate- 
oval as in gracilis; a small hyaline drop in the end of cell Rr,. 
The venation is quite distinct. The radial cross-vein is but 
little longer than the tip of Ri beyond it; the forks of the medial 
veins arc very short and shallows not of the deep, narrow type 
of gracilis; vein M\ is no longer than Mi+z alone, in N. gracilis 
it is longer than M beyond the r-m cross- vein and before the 
last fork. 

IMotype, ?w Tokyo, Japan., August, 1912 (Kuwana). 
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In an earlier paper (Can. Hni., Vol. 4(). ]). lo7; 1914} 1 
determined this species as being A', ^^rarilis (de Meii.i of Java. 
Since that time 1 have seen authentic specimens of iirarilis and 
find the present species to l)e a very different form. ddu‘ two 
species constitute a well-marked grouj) that is (juite distinct 
from tlic only other described memher o! th(‘ genus, Ak paUidi- 
i ho rax (de Aieip) of Ja\ai. 

Dictenidia fasciata Coq. 

Twate, Juha L911) (Xohira). 

Cteiiacroscel is mikado f West \v. } , 

Kioto, July 7 to :2(1, 1917; Yoshino. July 99. 1919; d'ajima, 
July 7, 1919 (Xohira). 

11 pula iiohirai (Mats.). 

lehpiou, Kioto, July 9b 1919 i Xohira a 

Akakura, Province lehigo, Augiwi 7, 1914 iXolura}. 

llpula puli'colosn (Mats.'. 

Shinano, August o. 1914 iXoliirLi'. 

Tipula aiuo Alex. 

Kioto, March to Ajiril 19. 1914 iXoliira). 

Tipula coquillelti bud, 

Kioto. Aitril 29, 1914, (Xohira'. 

Minomo, near (Jsaka, October 4. 1914 'Xohira'. 
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